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PRICKLY PEAR AS STOCK FEED. 

A Review oe some Experiments in Queensland with 
Opuntia inermis (the Common Pest Pear). 

By Frank Smith, B.Sc., F.I.C. 

PRESIDENTIAL ADDRESS. 

{Delivered before the Royal Society of Queensland , 30th March, 

1921.) 

FOREWORD. 

In 1916-17 the author investigated the value as stock feed 
of the common pest ipe&v (0. inermis) for the Queensland 
Government at Wallumbilla, Maranoa district. There was 
subsequently published by the Department of Agriculture 
a popular bulletin* in which the main conclusions of the 
investigation were set forth. Experimental data bearing on 
the value of the common pest pear have, however, not previously 
appeared. 

The author is indebted to the Minister for Agriculture 
(Hon. W. N. Gillies) for permission to make the basis of this 
paper his technical manuscript dealing with the Wallumbilla 
experiments in possession of the department. The short 
description of the feeding trials is derived from, and the tabu¬ 
lated data upon which the conclusions here advanced are 
founded are reproduced by permission from the manuscript 
referred to. 


INTRODUCTION. 

The Prickly Pear Travelling Commission appointed by the 
Queensland Government to report on means of controlling 
the prickly-pear pest drew attention (7)f to the considerable 
use of opuntias as drought feeds and their systematic employ¬ 
ment in productive rations for stock prevailing in various 
countries. In America and elsewhere the recognised value of 
opuntias had led to advocation of their cultivation as farm 

* The Feeding of Prickly Pear to Stock (19IS). 

t The numerals in brackets refer to literature cited at the end of 
the paper. 



2 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 

crops. A leading recommendation. of the Commission was 
that the utility as stock feeds of the prickly pears within the 
State should be investigated. 

, The principal naturalised opuntia of Queensland is O. 
inermis, a variety with few spines, though its abundant fine 
prickle necessitates preparation before feeding to stock. 0. 
inermis was employed by the author in the trials with steers, 
dairy cows, and sheep here detailed. The trials with steers 
(1916) enabled a conclusion to be arrived at with regard to the 
wholesomeness and palatability of prickly pear, and were a 
useful preliminary to the work with dairy cows. The dairy 
herd experiments (1917) were designed to test the value of 
prickly pear as a roughage in rations for milk production. The 
sheep experimentation (1917) constitutes, it is believed, the 
first systematic trials of prickly pear with sheep recorded. 


PART I.—PRICKLY PEAR IN THE RATIONS OF 
STEERS. 

Plan of Experiment. 

The animals employed in the experiments were eighteen 
mature steers, principally of Shorthorn and Hereford strains. 
The beasts w T ere stall fed and kept in an enclosure bare of 
herbage. The prickly pear was harvested and passed through 
a power-driven Texan pear-slicer before feeding, but not 
otherwise prepared. 

The main trials are described as maintenance trials, but, 
the rations providing generally nutriment in excess of that 
necessary to merely preserve body w T eight, they are such in 
the economic rather than the strict physiological sense. Two 
series wore conducted, viz. :—One in the winter season when a 
small amount of hay v r as provided as roughage in addition to 
prickly pear ; the second in spring when, after recognition of 
the restriction by other feeds of the prickly pear consumed, the 
feeds supplementing prickly pear were limited to concentrates 
or legume hay for the supply of necessary protein. 

The insufficiency of prickly pear alone for the mainten¬ 
ance of beasts was demonstrated in the first trials. 

The recognition of the importance of palatability of a feed 
in its evaluation led to some study of the appetite displayed 
by experimental animals for prickly pear. The number of 
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individuals employed therein was small, but Mas considered 
sufficient to enable the factors by which appetite might be 
influenced to be well discerned. 

The effect of administration of water to pear-fed animals 
was investigated during the second trials, when the progress 
of watered and unwatered animals was compared. 

The continuance of prickly pear feeding for from seven to 
eight months provided ground for pronouncement on the effect 
of the feed on the health of animals, judged both by their 
obvious condition at the end of the feeding and by post mortem 
appearance. 

Maintenance Trials. Feeds Consumed Daily and 
Alteration of Body Weights. 

First Trials (50-70 days ).—Four groups of animals were 
utilised, viz. :—(1) Three animals received prickly pear alone ; 

(2) five animals received prickly pear with a little hay roughage : 

(3) six prickly pear, a little hay, and meal ; (4) four prickly 
pear, hay, and legume hay. The prickly pear was of 86-87 per 
cent, water content, and as much was supplied as was eaten. 
The meal was linseed meal or eocoanut cake. The hay was 
wheaten and panieum hay, fed chaffed ; the legume, chaffed 
lucerne hay. The data for the trials are given in Table 1. 

Second Trials (50-55 days). —The disposition of the experi¬ 
mental animals was as follows :—(1) Seven received prickly 
pear and chaffed lucerne hay ; (2) eleven received prickly pear 
and meal (either linseed meal, eocoanut cake, or maize germ- 
meal). As much prickly pear was given as was eaten, and no 
hay roughage was supplied. The prickly pear varied in water 
content from 82-86 per cent. The amount of meal or legume 
fed in both the first and second trials was made to provide 
protein at least adequate to the maintenance of the animals. 
The rations fed in the second trials and the gains made are 
summarised in Table 2. 

The weights recorded are based on ten weighings on succes¬ 
sive days about the initial and final days of the periods. The 
weighings were made immediately after the morning meal of 
prickly pear, and as they were obviously influenced hv the 
amount of pear taken they were corrected accordingly, being 
brought to a basis of a sixty-pound prickly pear consumption. 
This method of correction would appear to be necessary where 
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there is variation, in the amounts of roughage consumed daily, 
and is thought to he productive of as great accuracy as is 
commonly possible in this class of experiment. 


Table i.—First Maintenance Trials. Feeds Daily, and Initial and Final 
Body Weights. 


j 

! 

*0^4 



FEEDS. 


BODY WEIGHTS. 

Group. 

1 

j* 

«i S 

£3 

Days. 

>> . 

pH 

Hay. 

Lucerne 

73 

s 

Initial. 

Final. 

Gain. 




Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Prickly pear 

7 

50 

54-8 




1,057 

988 

-69 

12 

.. 

53-0 




1,021 

903 

—58 


10 


47*5 




1,005 

935 

-70 

Prickly pear and hay 

5 

65 

49*3 

7*38 



067 

970 

3 

9 


42-0 

8*31 



940 

948 

2 


1 13 


: 44*4 

8*00 

.. 


1,042 

1,035 

— 7 


13 


| 48*3 

7.7*?, 



961 

964 

3 

Pricky pear and meal 

1 15 


i 41-5 

8*15 



1,0S6 

1,079 

— 7 

(with hay) 

I ^ 

70 

1 68-3 

1*81 


1*96* 

951 

967 

16 

4 


! 55*0 

2*13 


• 2*511 

932 

965 

33 


S 


! 72*5 

1*56 


1*86* 

962 

974 

12 


10 


i 58*5 

2*03 


2*52t 

957 

979 

22 


14 


! 42*1 

3*53 


1*88* 

917 

923 

6 

Prickly pear and 

17 


57*6 

1*74 

1 ** 

2*18t 

875 

908 

33 

legume (with hay) 

1 

70 

80*2 

*93 

! 3*71 


1,109 ! 

1,126 

17 

3 


69*8 

1*31 

, 3*50 


957 

980 

23 


6 


79*0 

1*23 

; 3*7i 


1,105 

1,125 

20 


18 


j 68*9 

1*31 

3*58 

i 

962 

976 
■ ft 

14 


* Linseed meal. t Cocoanut cake. 


Table 2.—Second Maintenance Trials. Feeds Daily, and Initial and Final 
Body Weights. 


1 

i 

o—: 

'M 5 



FEEDS. 

BODY WEIGHTS. 

Group. 

flj 2 

ii 

SB 

Days. 

Prickly 

Pear. 

Lucerne 

Meal 

Initial, 

la i 

a 

R 

Gain. 

Prickly pear and meal 

2 

50 

Lb. 

67*9 

Lb. 

Lb. 
2*001 

Lb. 

982 

Lb. 

1,013 

Lb. 

31 

4 


54*3 


2*50t 

960 

997 

31. 


8* 

55 

78*7 


2-OOt 

975 

1,003 

28 

* 

10* 

50 

55*1 

.. 

* 2*25§ 

985 

1,001 

10 


12 

i)0 

62*6 


2*50§ 

1,012 

1,030 

18 


13 

.. 

63*8 


2-00T 

959 

989 

30 


14* 

, . 

52*6 


1-75T 

928 

930 

2 


15* 


54*2 


2*50| 

1,064 

1,080 

16 


16 


60*3 


2*50§ 

981 

1,000 

19 


17 


58*1 


2*25§ 

918 

939 

21 


18 


69*5 


2*00§ 

971 

1,007 

36 

Prickly pear and lucerne .. 

1 

50 

73*7 

3*50 

1,127 

1,153 

26 

3 


71*0 

3*00 


985 

1,003 

18 


5 


76*0 

3*00 


984 

1,029 

45 


6* 


74*4 

3*50 


1,122 

1,157 

35 


7 

55 

70*0 

3*50 


1,000 

1,038 

38 


9 

50 

71*4 

3*00 


952 

980 

26 


11* 


65*2 

3*25 


1,047 

1,078 

31 


* Watered daily for 30 days. t Linseed meal. ' % Cocoanut cake. § Maize germ 
meal. 
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Maintenance Trials. Nutritive Value op Feeds and 
Average Daily Gains. 

The net nutritive value of the feeds is computed in the 
starch equivalent system of Kellner (5). It was not possible 
to determine the digestibility of the prickly pear and other 
feeds by separate experiment. Therefore the digestibility 
coefficients adopted for prickly pear were those of American 
varieties (3, 9), the digestibility of prickly pear protein being 
taken as 71-6 per cent.* 


Table 3.—Starch Equivalents and Digestible Protein of Ration Daily, and 
average Daily Gains. 


Group. 

o 

CJ % 

if 

& 

PRICKLY 

PEAR. 

1 i i 

i OTHER i 

i FEEDS. | TOTAL. j 

Starch 

Equiva¬ 

lents. 

Protein. 

A . 
Il|| 

55 1 ~ 1 '^ ' 

.3 Li, 

8 ; Awl 

W j CQ 

Gains. 

o ( 

W | 


I Lb. ! 

1 Lb. i 

: Lb. 1 

Lb. 1 LI.-. 

i Lb. i Lb. 


First Trials. 


Prickly pear . 


4'30 

•15 



4-30 

■K 

-1*38 

1-2 

4-24 

•14 



4-24 

14 

—1 '16 


10 

3 72 

•13 


1! 

3 72 

•13 

-1-40 

Prickly pear and hay 

5 

3 85 

•13 

3 05 

•35 

s ^ 

•48 

*05 

9 

3-20 

•12 

3-47 

•38 

6-73 

•50 

*03 


11 

3*40 

•13 

3-35 

•10 

6-cSl 

•53 

- *12 


13 

3-81 

•14 

3-20 

•37 

7-01 

•51 

•05 


15 

3-28 

•12 

3-39 

•41 

6’67 

•53 

- *12 

Prickly pear and meal (with hay) 

2 

5-40 

•18 

2-41 

•50 

7-81 

•68 

•23 

4 

4-36 

•15 

2-90 

•48 

7*26 

•63 

•47 


8 i 

f>*72 

•21 

2-24 

•47 

7*96 

•68 

•17 


10 

4-62 

•17 

2-77 

•45 

7*39 

•02 

■30 


14 

3-33 

•12 

3-07 

•53 

6-40 

*65 

•09 


17 

4-47 

•10 

2*42 

•40 

6-89 

•56 

•47 

Prickly pear and lucerne (with 

1 

6*36 

•23 

1*93 ‘ 

■61 

i 8-29 

•84 

•25 

hay) 

3 

5-23 

•20 

2-02 

•59 

, 7-25 

•79 

i -33 

6 

6-20 

*22 

1-91 

•61 

! 8-20 

•83 

1 -29 


18 

5-45 

*19 

2-05 

•60 

7-50 

•79 

| -20 


Second Trials. 


Prickly pear and meal .. 

o 

6-43 

*21 

1*63 

•48 

8*00 

*69 

*62 

4 

5*50 

•18 

1*86 

*38 

7*36 

•56 

*62 


8 

7*28 

*25 

1*63 

*48 

8*91 

•73 

*51* 


10 

5*41 

*18 

2*34 

•37 

7*75 

*53 

•32* 


12 

5-64 

*18 

2*50 

•39 

8*14 

. *68 

*33 


13 

5*99 

*20 

1*63 

•48 

7*62 

•68 

*54 


1'4 

4*91 

*16 

1-42 

*42 

6*33 

•58 

■04* 


15 

5*16 

■17 

2*49 

*40 

7-65 

*57 

■29* 


10 

5-99 

*20 

2*49 

*39 

8*48 

•59 

*35 


17 

5*45 

*18 

2*24 

*35 

7*69 

*53 

*37 


18 

6*49 

*21 

1-62 

*48 

8*11 

*69 

*65 

Prickly pear and lucerne 

1 

6*95 

*23 

1-50 

•58 

8*45 

•81 ! 

*52 

3 

6-65 

*22 

1-29 

■49 

7*94 

•71 

•36 


5 

7*19 

•24 

1-29 

•49 

i 8*48 

*73 

*90 


6 

7*03 

*23 

1-50 

■58 

8*53 

*81 

•70* 


. 7 

6-55 

■22 

1*50 

*58 

8-05 

*80 

■69 


9 

6-73 

*22 

1*29 

*50 

8*02 

*72 ! 

•52 


11 

6*16 

*20 

1*39 

*54 

7-55 

*74 : 

*62 


* Watered daily for 30 days. 


* Digestibility by pepsin in vitro 70-73 per cent. 
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The digestibility of the protein of the hays was determined 
by pepsin in vitro ; the digestibility of the carbohydrates was 
arrived at according to Henneberg’s rule* in preference to 
accepting the digestibility coefficients found for the varieties 
elsewhere. For the meals the digestibilities and starch equiva¬ 
lents were as given by Kellner. The starch equivalents of the 
prickly pear and hays were obtained from the starch values 
by deduction of *29 per cent., for each one per cent, of fibre (5). 


The Strict Maintenance Requirement of Prickly Pear 

Fed Steers. 

The rations in the maintenance trials were generally suffi¬ 
cient for the production of small gains. The nutrients of the 
rations utilised for preservation of body weight can be deduced 
from the total nutrients by deduction of 3*0 lb. starch equivalent 
and *3 lb. protein for each one pound gained, these amounts 
being shown in feeding trials with oxen to be adequate for that 
amount of fattening increase (6). By this method the require¬ 
ment of individual steers for strict maintenance in the first 
trials is found to range from 5*85 to 7*34 lb. starch equivalent, 
and from *44 to *74 lb. digestible protein daily. In the second 
trial the range was 5*50 to 7*43 lb. starch equivalent, and *43 
to *69 lb. digestible protein. Per 1,000 lb. live weight the 
average daily maintenance requirement of steers shown in the 
first trials is 6*80 lb. starch equivalent and *62 lb. digest¬ 
ible protein ; in the second trials 6*39 starch equivalent and -56 
lb. digestible protein. The figures agree closely with the main¬ 
tenance requirement for oxen of other fodders shown by various 
experiments—viz., 6*0 lb. starch equivalent and *6lb. digestible 
protein (5). The inference is that prickly pear nutrients are well 
used in the maintenance of steers and for production of body 
weight increase. 


The Appetite of Steers for Prickly Pear. 

A study of the factors influencing the amounts of prickly 
pear eaten by steers was made partly during the maintenance 
trials and partly subsequent to them. The conclusions bearing 
upon the appetite of steers for prickly pear are dealt with in the 
following paragraphs;— 


* See Growthei and Huston. J. Agric. Sci. 7 vol. iv , 1914, p. 310. 
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Pricldy Pear as Sole Feed .—The amounts of succulent 
prickly pear eaten by three steers when the sole feed in a 
•fifty-day trial ranged from 40 to 60lb. per day. With three other 
steers in a ten-day trial the average dally consumption did not 
exceed 60 lb. per day. The starch equivalent of the average ; 
prickly pear ration slightly exceeded 4*0 lb. 

Influence of Supplementary Feeds.-—The effect of feeding pro¬ 
tein supplying feeds in small amount is to increase the amount of 
pricldy pear eaten by steers . Thus steer 16 when fed meal in the 
second maintenance trials ate 5*99 lb. starch equivalent pricldy 
pear per day, as against 3-72 when pear was the sole feed. 
Steer 7 averaging 4-30 lb. starch equivalent when confined to 
prickly pear took 6*55 lb. when lucerne hay v r as also given. 
The feeding of meal increased the consumption of steer 12 from 
4*24 to 5*64 lb. starch equivalent prickly pear. Supplementary 
feeds poor in protein do not similarly increase appetite for 
prickly pear. Steer 7 when fed millet hay equal in nutriment 
to the lucerne took only 3*90 lb. starch equivalent prickly pear ; 
the appetite of steer 5 for prickly pear when lucerne was 
replaced by millet hay fell from 7*19 to 4*16 lb. starch equivalent. 

Effect of Degree of Supplementat ion .—It was recognised early 
in the trials that increase in the amount of other feeds given 
decreased the amount of pricldy pear eaten. Tables 4 and 5 show 


Table 4.—Rations by Gitours. Prickly Pear Variously Supple¬ 
mented. 



1 

Starch Equivalent 

PER 1,000 LB. 

Numbers of Animals. 

Supplement. : 

; -— 

—.. 

.. - 


| * " ‘ \ 

f 

Supple¬ 

ment. 

Prickly 

Pear. 

Total. 

5,9,11.13,15 

Hay .. .. i 

i 

lb. 

1*80 

3- 19 

4- 74 

Lb. " 
5-00 
3-83 
2*85 

Lb. 

6*80 

7*02 

7*59 

2, 4, 8, 10, 14, 17 . .. ! 

Meal and hay 

2*06 

3-06 

5*48 

4*94 

7*54 

8*00 

13, 6, IS 

! 

Lucerne and hay .. 

1- 40 

2- 33 

6*43 

5*30 

7*83 

7*63 

2, 4, 8, 10 . . 

Meal .. .. j 

1-96 

5-66 

6*47 

4*12 

8*43 

9*78 

3, 5, 9, 11 

! 

I 

Lucerne 

! 

1 

1-32 
: 3-40 

6*74 
5*03 * 

8*06 

8*43 
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the reduction of prickly pear nutrients used by experimental 
animals when the supplementary feeds were increased. All 
the rations are on the basis of consumption per 1,000 lb. live 
weight:— 


Table 5.-—Individual Rations. Prickly Pear variously Supple. 

MENTED. 




Starch Equivalent per 

Number of Animal. 

Supplement. 


1,00-1 LB. 


Supple- 

Prickly 

Total. 





meat. 

Pear. 



Lb. 

lb. 

Lb. 

2 

Meal. 

1*70 

6-76 

8*46 



5*64 

4*86 

10*50 

4 . 


2*0 

5*90 

7*90 



5-70 

2*28 

8*04 

8 . 


1*69 

7*58 

9*27 

: 1 

5*58 

3*66 

9*24 

10 .: 

2*45 

5*65 

8*10 

i . 

5*63 

4*71 

10*34 

3 . 

Lucerne 

1*31 

6*75 

8*06 



3*43 

4*91 

8*34 

5 


1*31 

7*30 i 

8*61 



3*39 

5*36 ; 

8*75 

9 . 


1*35 

7*06 | 

8*41 



3*54 

4*67 

1 8*21 

11 . 


1 1*30 

5*91 

I 7*21 


! 3*16 

5*17 

1 8*33 


The replacement of prickly pear is not, however, strictly 
proportional to the increased amounts of other feeds, and 
generally the total nutritive value is increased by more liberal 
feeding. The reduction in amount of prickly pear eaten is less 
with meals than with hays, due no doubt to the bulkier charac¬ 
ter of the latter. The daily consumption per head of prickly 
pear w by the steers when fed with minimum but sufficient 
quantity of other feeds ranged generally from 60 to 90 lb. 

Effect of Succulence of Prickly Pear .—The seasonal drying 
out of the prickly pear during the second maintenance trials 
was perceived to be accompanied by some alteration in the 
amounts consumed daily by experimental animals. In order 
to show the influence of the drying out of prickly pear on the 
amounts eaten by the steers, Table 6 has been prepared. The 
data are for thirteen animals over successive ten-day periods. 
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Table 6.—Variation in Consumption with Alteration in Water 

Content. 


AVERAGE PER HEAD PER DAY. 


PerCent. Water, i- 


| Prickly Pear. 

Dry Matter. 

Starch Equivalent. 


Lb. 

Lb. 

Lb. 

85-14 

66-9 

9-96 

5-94 

84-35 

64-6 

10-06 

6-04 


61-8 

10-20 

6-18 

82-42 

59-6 

10-47 

6-20 

85-04 

64-2 

9-60 

5-84 

85-75 

68-0 

9-70 

5-88 


With diminution in water content of pr ickly pear the amounts 
consumed are progressively diminished , but the amounts of dry 
matter ingested and nutrients utilised are slightly increased. 
The indication is that somewhat fuller employment of prickly 
pear will be made when the water content is below that of the 
highest succulence. Probably an upper limit -would be reached, 
after which loss of succulence -would render the plant less 
palatable to cattle. 

Effect of Watering Cattle on Consumption of Prickly Pear .— 
Six of the steers were each given water on thirty consecutive 
days in the second maintenance trials. The giving of water had 
little effect on the appetite of the animals for prickly pear . Thus 
the average consumption during the days on which water was 
given was 6-02 starch equivalent, on the other days 642 
starch equivalent. The remaining steers during the periods 
for which the comparison was made ate 6*33 and 6-35 starch 
equivalent of prickly pear. 

Attempted Improvement of Palatabilily of Prickly Pear .— 
No method of feeding prickly pear—as feeding after boiling the 
joints, after singeing or roasting, or feeding salted or admixed 
with palatable meals—-was found to increase the amounts eaten 
by the steers. 


The Water Requirement of Prickly Pear Fed Steers and 
the Effect of Watering. 

The water supplied by the succulent prickly pear was 
evidently sufficient for the steers in the winter season. During 
the first maintenance trials and thereafter for a total of 150 
days, the animals had no other water supply than that furnished 
by the pear. In warmer weather during the second trials it 
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was deemed advisable to water the steers at least about each 
fifth day. Certain of the animals given water each day were 
found to chink from nil on cool days to 6 gallons per head 
during hot spells. The animals offered water at intervals drank 
freely. 

As already shown, the administration of water has but 
little effect on the consumption of prickly pear by beasts. 
Nor is it apparent that watering is. directly harmful. Although 
scouring was more marked in the case of the six steers given 
water .daily for thirty days in the second maintenance trials, 
it was apparently in no way harmful, and these made body 
weight gains equal to those of the other animals. (See Tables 
2 and 3.) 

Prickly Pear—Porest and Scrub Growth. 

The view has been held by some cattle-men that the 
prickly pear sheltered by scrubs is more valuable and nutritious 
than that occurring in open forest land. During the first 
maintenance trials the scrub form was for a period substituted 
for the ordinary forest growth. There was no indication that 
the experimental animals made any discrimination when both 
forms were placed before them in the feed-boxes. The two 
forms have practically the same composition, are apparently 
of equal feeding value, and were equally utilised in the feeding 
trials (Table 7):— 

Table 7—Forest and Scrub Prickt.y Pear. 






COMPOSITION, 



! UTILI- 
! RATION. 


Water. 

1 

j Dry 
i Matter. 

1 .. 1 

Ash. 

j e. i 

i Protein.: 

i ; 

€. 

Fibre. 

N.-fr^e 

Extract. 

Ether ! S.E. 

: Extract. Par Day. 

i ' .,t\' 

Scrub .. j 

8(5-46 

1 . ; 

13*54 

-•48 

! - 40 ! 

1-77 

! 

! 8-81 

! j t b. 

•OS 1 4*43 

Forest .. j 

80-41 

j 13-50 

2*36 

•37 

1-80 

S’97 j 

•00 j 4-47 


Cow Pear. 

It is a matter of frequent observation that cattle agisted 
on prickly pear are accustomed to browse certain plants, 
commonly referred to as £f cow pear,” to the exclusion of those 
adjacent. It has been assumed that the preference is on 
account of distinguishing flavour or instinctive recognition of 
greater nutritive value. The preferred plant is recognised by 



PRICKLY PEAR AS STOCK PEEP.—SMITH. 


11 


more observant stockmen by a more swarthy hue of the joints 
and by the bearing of few, aborted, or seedless fruits. The 
joints are thicker, inclining to club-like, are less acid, and have 
a slightly fruity odour when cut. Dr. White-Haney at the 
Dulaeea Station (8) devoted some attention to plants apparently 
identical with those noticed, principally in the direction of 
establishing absence of fecundity in the flower. Dr. White- 
Haney did not, however, note the comparative absence 
of prickle which the author has observed to be a constant 
characteristic. 

The relative palatability of ordinary and cow pear were 
tested by placing both forms, prepared by slicing, before the 
experimental animals. For a few days there was shown a dis¬ 
tinct preference for the cow pear, due no doubt to appreciation 
of its lesser acidity after the ordinary form ; thereafter the 
ordinary form appeared to be eaten with as much relish. 

In Table 8 are compared the compositions of cow pear and 
ordinary prickly pear at the same season, and also the utilisation 
of each when fed over two periods to a group of animals in the 
second maintenance trials :— 


Table 8.—Ordinary Prickly Pear and Cow Pear. 



COMPOSITION. 

UTILI¬ 

SATION. 


Water. 

Dry 

Matter. 

Asli. 

C. 

Protein. 

C, 

Fibre. 

jr.-free 

Extract. 

Ether 

Extract. 

H.E. 

per day. 

j 

Ordinary 1 

Prickly pear 

87-25 

12*75 

2-18 

o 

CO 

1*25 

8-06 

: 

*11 

Lb. 

4*40 

Cow pear j 

83-10 

, 

10-84 

1*03 1 

•33 

1*70 

12*72 

■10 

4‘SO 


The higher utilisation shown for the cow pear may be 
attributed to its superior dryness.* (See p. 9.) The prefer¬ 
ence shown for cow pear by cattle at pasture is, no doubt, due 
to the absence of prickliness, such prickle as is present being 
soft and downy in character. The ordinary form was equally 
acceptable when its abundant prickle was detached and 
abraded by passage througti the cutter, or softened by the 
juice exuding from the sliced and pulped joints. 

* Dr. White-Haney’s “ Abnormal form” also has a lower water 
content than ordinary prickly pear. 
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The Wholesomeness of Prickly Pear. 

The good condition of the steers at the conclusion of seven 
to eight months’ feeding was evidence that prickly pear is a 
wholesome cattle feed. Certain of the animals were slaughtered 
and made subject of post-mortem examination. The report 
(10) of the veterinary surgeon, Mr. A. MeGown, M.R.C.V.S., 
states that the carcasses were well nourished and entirely 
healthy; flesh of good colour, nicely grained, and of good 
quality ; fat evenly distributed, good clear white in colour 
and of good quality. Certain changes were evident in the 
alimentary canal—viz., some signs of occasional slight ulceration 
of tongue and fauces, roughened palate, and enlarged papillae 
both of cheek and rumen, thickened and toughened mucous 
membrane of certain organs. 

The slight lesions described w r ould have been caused by 
portions of spines included in the feed. They are accidental 
rather than necessary effects of the feeding of chopped 0. 
inermis. Animals browsing the pest pear are apt, however, to 
sustain some injury from spines, as evidenced by spines occa¬ 
sionally found embedded in the tongue and the occurrence of 
abscess of the jaw r and fauces. Cattle constrained by hunger to 
browse the prickly form of 0. inermis may suffer from sore 
mouth to an extent preventing further feeding. The altera¬ 
tions noted in the post-mortem are ascribed to the prickle 
ingested and the nature of the feed. 

Ranchers in Texas are reported to lose cattle from the 
effects of accumulation of prickly pear fibre in the stomachs 
(2). The condition is said never to occur from feeding chopped 
prickly pear, and is obviated by inclusion of a reasonable 
amount of other feed in the dietary. In local experience it -would 
appear that fibre balls are but rarely encountered in slaughtered 
beasts. Cases of bloat are reported from America. * Bloat 
could, no doubt, be caused by surfeit. The amount of 0. 
inermis that steers are willing to eat appears, however, to be 
substantially lower than obtains with certain American species. 
Owing probably to the watery character of the feed and the 
low fibre content, rumination is restricted in animals receiving 
a high proportion of prickly pear in the dietary. The assertion 
that has been made that feeding on prickly pear unfits cattle 
for grass pasturage is, however, negatived by the fact that 
steers employed in the trials subsequently made good gains 
at grass and were eventually marketed in prime condition. 
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The Utility and Limitations op Prickly Pear as a 
Roughage por Steers. 

The trials here described demonstrate the ability of rations 
comprising a high proportion of prickly pear properly supple¬ 
mented by other feeds to produce substantial gains in steers. 
Prickly pear is a satisfactory sole roughage fed with meals. 

The insufficiency as a maintenance feed of prickly pear 
alone was shown in the first maintenance trials when three 
steers receiving it and no other feed rapidly lost weight, scoured 
badly, and exhibited stariness of coat and other signs of un¬ 
thriftiness. Steer No. 16, initially in rather low store condition, 
showed signs of weakness at the end of fifty days, when all 
three were given meal or lucerne in addition to prickly pear. 
Thereupon improvement in appearance and condition was 
soon noticed. 

Animals receiving a medium allowance of ordinary hays, 
though maintaining body weight during sixty and sixty-five 
day periods, showed in dulness of coat sign of unthriftiness 
attributable to improper rather than insufficient feed. 

Besides its use as a maintenance feed and drought emer¬ 
gency fodder, the employment of prickly pear in rations for 
fattening steers is reported from Texas, cotton-seed meal 
being generally combined with it for the purpose. Griffiths (1) 
records good results with this ration at Encinal, Texas. Twenty- 
seven head fed chopped prickly pear, and consuming 06 lb. 
per head and about 4-4 lb. cotton-seed meal daily, averaged 
in gain If lb. per day. For'this result the starch equivalent 
of the daily ration would have approached 12 lb., of which 
the prickly pear contributed 9 lb. 

With 0. inermis the highest ration, including medium allow¬ 
ance of meal, consumed by steers does not, as shown in the 
experimental part of this paper, much exceed 10 lb. starch 
equivalent, adequate only to production of 1 lb. fattening 
increase daily. It is also shown that increase of meal with the 
object of improving the ration would reduce the amount of 
prickly pear eaten, and the total nutritive value of the ration 
would not be increased proportionately to the added meal. 
A rate of fattening increase equal to that of the Texan experi¬ 
ments quoted could not, therefore, be procured except by 
including high amounts of meal in the feed, which would then 
comprise a comparatively low proportion of prickly pear. 



14 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 


The inferior utility for purposes of fattening that is shown 
for 0. inermie might reasonably be attributed to a lower 
palatability to cattle than is possessed by the species employed 
in the Texan trials. The medium order of palat ability demon¬ 
strated for it would indicate that the utility of the pest pear 
for beef cattle is as a maintenance feed rather than as a roughage 
in rations designed for economic productive purposes. 

Agistment Problems. 

There has been much variance of opinion among cattle¬ 
men as to the value of standing prickly pear in agistment, and 
considerable uncertainty has existed as to the factors con¬ 
tributing to the carrying capacity of prickly pear lands. It 
has been commonly held that prickly pear has been instrumental 
in drought in saving cattle not removed to more favoured 
regions for pasture, and that at all seasons dense prickly pear 
areas are capable of carrying and turning out a certain number 
of beasts in fat condition. It has also been claimed that cattle 
can exist for long periods or indefinitely with no other water 
supply than is provided by succulent prickly pear, and that 
access to water may be attended by harmful or even fatal 
results. 

It is thought possible to obtain a solution of certain vexed 
questions in prickly pear agistment by application of the 
results of the feeding trials. It has been shown that the 
various forms of prickly pear differ but slightly in nutritive 
value and utility to the beast, save that the comparatively 
prickle-free form (cow r pear) alone allows of free browsing. 
Prickly pear alone, chiefly due to poverty in protein, has been 
shown to be insufficient for the maintenance of cattle, which 
depends on provision of protein-supplying feeds as supplements 
to the prickly pear. 

In many areas the deficiency of protein of prickly pear 
is made good by naturally occurring edible shrub. In the 
typical prickly pear scrubs of the Maranoa there were observed 
as many as thirty varieties of shrub or small tree recognised 
by consensus of reliable opinion as edible to cattle, though of 
varying palatability and protein content. The main factors 
in the carrying capacity of prickly pear areas are abundance 
of edible prickly pear (“ cow~ pear”) and sufficiency of protein- 
supplying edible shrub—conditions that no doubt characterise 
the best prickly pear scrubs. A combination of prickly pear 
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and lucerne hay in medium amount was shown in the trials 
to he capable of producing in steers increase exceeding 1 lb. 
per day. A similar ration of prickly pear and edible shrub, 
which should be not infrequently obtainable in the scrubs, 
would, there appears every reason to assume, be productive 
of similar increase. The limitation of the prickly pear ration 
by the restricted appetite shown for it by steers would, how¬ 
ever, generally limit the rate of fattening increase to a moderate 
figure, which, though attained in the earlier stages of fattening, 
would be insufficient to ultimately, in the most favourable 
circumstances, produce beasts of more than moderately fat or 
good store condition. 

Accordingly as the edible pear is limited in amount or 
the edible shrub is insufficient, cattle will fail to do well. The 
prime beast occasionally reported would appear to be excep¬ 
tional and to depend on utilisation of other and better grazing 
than prickly pear and shrub, or on a higher appetite for prickly 
pear than is shown by the average animal. 

The appetite of steers for prickly pear is such as to enable 
their water requirements to be satisfied by the plant at least 
in cool weather. In hot seasons the highest degree of succulence 
may suffice, whereas in prolonged drought, owing to the drying 
out of the prickly pear, the holding of cattle on unwaterecl 
country is no doubt highly hazardous, and may entail heavy 
loss. The administration of water to prickly pear fed animals 
has been shown to be, per se , unharmful. Yet it would appear 
that close frequentation of water by cattle during very hot 
seasons might prode a disadvantage, owing to depletion of the 
edible prickly pear in the vicinity and eating out of edible shrub. 
The reported losses of prickly pear agisted cattle having access 
to water would seem to be accidental, due in drought to 
immoderate drinking of water induced by prolonged thirst, 
and would include animals that have perished after bogging 
at the margins of waterholes. 

The appetite displayed by milking cows for prickly pear 
(see Part II.) would indicate that, if the supply of protein- 
rich shrub is abundant, cows will be maintained in milk sufficient 
for the nourishment of calves at foot. The very limited appetite 
of calves for prickly pear* would show that prickly pear and 
shrub browse, partly because of the inaccessibility, of the 


* The author’s experiments with calves not here reported. 
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shrub, will not adequately provide for sustenance and growth 
of young stock, which, indeed, appears to be the experience of 
most cattle-men. 


PART II.—PRICKLY PEAR FOR DAIRY HERDS. 

Griffiths (2) records the regular use of prickly pear for 
dairy herds in Texas, and later (1) shows its suitability for 
roughage in a trial with two milk cow t s. In Sardinia employ¬ 
ment in suitable rations is regarded as advantageous. More 
recently Woodward, Turner, and Griffiths (9), in a compre¬ 
hensive trial at Brownsville, Texas, have demonstrated the 
possibility of using prickly pear in' considerable proportion in 
rations for milk production. Locally, apart from a limited 
use of the boiled joints generally fed with bran or the enforced 
browning of edible prickly pear in drought, the plant has not 
found any general use for dairy herds. 

The utility of prickly pear as a feed for dairy cows depends 
fundamentally on the actual value of the prickly pear nutrients 
in the rations, but will be conditioned by such considerations 
as the cost of feeds, both relative and actual, with which 
it might be fed or replace in the ration. In this paper the 
value of the nutrients of prickly pear in milk production alone 
is discussed without reference to the economic side. 

Plan of Experiment. 

In the author's main experiments fifteen dairy cows were 
utilised—pure and grade Ayrshires, grade Shorthorns, and 
Jersey grade. Of these, seven.were acquired in the district 
and were doubtless accustomed to prickly pear in the pasture. 
The plan was to compare prickly pear as a roughage feed, 
both as regards its efficiency in the ration and effect on the 
quality of the product, with a usual roughage, which in this case 
w r as mature Soudan grass (Sorghum var.) hay coarsely chaffed. 
The concentrates completing each ration were wheat-bran and 
linseed meal in equal quantities. 

As it was evident from the w r ork with steers that prickly 
pear w T as not a highly palatable feed, it appeared probable 
that enough would not be eaten by the cows, when liberally 
supplemented by meal, to constitute a ration adequate to 
high milk yields. Accordingly the trials were preceded by a 
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preliminary period, when all received a ration of meal and as 
much prickly pear as was eaten for long enough to allow the 
yields to recede to a level commensurate with the highest prickly 
pear ration that could be fed to each. 

Three comparisons were made—viz., prickly pear alone vs. 
Soudan grass hay; prickly pear vs. prickly pear and hay ; and 
prickly pear and hay vs. hay. In addition, two cows were fed 
prickly pear continuously. The comparisons w r ere made during 
forty-day periods, the first ration being fed in two separate 
half periods of twenty days, the second in an interposed forty 
days. The cows were grouped and fed as shown in Table 9 :— 

Table 9.—Groups, Rations, and Periods.* 


ration. 


of 1 

Cows. 

i First Ration (20 days). 

Second Ration (40 days). 

First Ration (20 days). 

5 .. , 

' Prickly pear and meal .. 

Hay and meal 

Prickly pear and meal. 

5 .. | 

Prickly pear and meal .. 

Prickly pear, liay, and 
meal 

Prickly pear and meal. 

3 .. | 

2 .. j 

I Prickly pear, hay, and 
meal 

Prickly pear and meal 
continuously t 

Hay and meal 

Prickly pear, hay, and 
meal 


* Ten days’ transition periods for changing feeds were allowed, 
t Five months. 


The prickly pear was of about 85 per cent, w^ater content, 
and -was prepared by passing through a Texan prickly pear 
slicer. Generally as much was fed as was eaten. In the second 
period as much hay was given as produced about the same 
body weight gains as were previously obtained with prickly pear. 
Allowance of meal was made to provide protein in accordance 
with the Haecker standard for milch cows (4). The meal 
allowance -was adjusted to the butter-fat yield every tenth 
day. The prickly pear and other feeds were regularly analysed. 
The digestibility coefficients of the feeds were obtained in the 
manner employed in the work with steers. The milk was weighed 
at each milking and analysed each alternate day during the 
periods. The fat content and specific gravity were determined 
and the solids-not-fat calculated by Kiehmond’s formula. 
The initial and final body weights were each based on ten 
consecutive daily weighings, corrected as in the work with 
.steers, 
c 
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Milk Production, Feeds, and Body Weights. 

Tables 10 and 11 give the data by groups relative to 
yields, feeds, and alterations in body weights. 

Table 12 deals with the starch equivalents and content of 
digestible protein of the rations. 


Table 10.—Group YieIds of Milk, Butter-fat, and Solids-not-fat. Forty-day 
* Periods. 


Nos. of Cows. 

Ration. 

Milk. 

Butt.>r-Fat. 

Solids-not-Fat. 



Lb. 

Lb. 

Per cent. 

i Lb. 

Per cent. 

Group 1— 

Pricklv pear and meal 




1 


10,11, 12, 13,14 | 

3,447 

145*27 

4*21 

295*99 

8*58 

Hay and meal 

3,333 S 

162*54 

4*87 

! 285*99 

S*54 

Group 2— 







9,16, 17, 18,19 

Prickly pear and meal 

3,770-2 

152*43 

4*03 

326*31 

8*65 

Prickly pear, hay, ami ; 
meal < 

3,920 

168*82 | 

4*31 

340*58 

8*68 

Group 3— 

Prickly pear, hay, and , 
meal 






1, 4, 6 .. 

2,0102 

80*73 

4*01 

165*91 

8*20 


Hay and meal 

1,987 

80*44 

4-25 

103*65 

00 

lb 


Table 11.—Group Rations and Gains in Body Weights. Forty-day Periods. 


Nos. of Cows. 

Rations. 

FEEDS consumed. 

Gains. 

Prickly 

Pear. 

Hay. 

Meal. 

Group 1 — 

• 

Lb. 

Lb. 

Lb. 

Lb. 

10,11,12,13,14 .. 

Pricldy pear and meal .. 

12,498 


1,676 

40 

Hay and meal 


2,208 

1,845 

46 

Group 2— 






9,16,17,18,19 

Prickly pear and meal .. 

11,868 


1,738 

24 

Prickly pear, hay, and 
meal 

Prickly pear, hay, and 

I 8,321 

* 792 

1,9804 

38 

Group 3— 

1, 4, 6 

! 3,283 

j 

561 

1 

i 9821 

32 ' 

meal 

Hay and meal .. 

1,377 

1 

j 1,017 

37 


Comparing the yields, it is seen that prickly pear as the 
sole roughage produced more milk but less butter-fat than did 
the hay roughage. 

The part roughage of prickly pear (prickly pear and hay) 
likewise produced more milk and less fat than the whole 
roughage of hay. 

The part roughage of prickly pear produced more milk 
and more butter-fat than the whole prickly pear roughage. 

Prickly pear reduced the fat percentage in the milk, but 
did not appreciably alter the content of solids-not-fat. 
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On the showing of Table 12, the hay rations supplied 
protein a little more liberally, but all the rations are com¬ 
parable in this regard. 


The Comparative Value in Milk Production of Prickly 
Pear and Soudan Grass Hay. 

Woodward, Turner, and Griffiths estimated the relative 
values of prickly pear and sorghum hay for butter-fat produc¬ 
tion in rations producing approximately equal body-weight 
gains, disregarding the utilisation of portion of the ration for 
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production of body-weight increase. Their method was essen¬ 
tially to divide the weights or nutritive values of each feed 
by the -weight of butter-fat produced. For the production of 
1 lb. of butter-fat they were thus able to show in the various 
rations that a certain quantity of hay or prickly pear, pro¬ 
portional to their values for production, and equal quantities 
of grain were required. 

By a similar method applied to the data for Groups 1 and 
3 (Table 12), the author obtained the figures shown in Table 
13 *— 

Table 13.—Starch Equivalents for Production of One Pound of Butter-fat and 
Accompanying Increase. 


— 

Ration. 

Prickly 

Pear. 

Hay. 

Meal. 

Gains. 

Group 1 . - 

Prickly pear and meal 

Lb. 

7*32 

Lb. 

Lb. 

7-37 

Lb. 

■27 

Hay and meal 


4-06 

7*24 

■28 

Group 3 .. 

Prickly pear, hay, and meal .. 

3*18 

2*16 

7*78 

•39 

Hay and meal 


i 4-90 

L 

7*07 

•44 


Tt w r as thought, however, that the roughages could be 
better compared if the rations provided only for maintenance 
and milk-production without body-weight increase, and the 
figures were subsequently adjusted by subtraction from the 
nutrients of the roughage feeds of amounts adequate to the 
gains noted.* In addition, on the assumption that the nutrients 
of the hay and meal were of equal value in the rations, the 
slight inequalities of the quotients for meal have been 
smoothed out by conversion of the excess in one of the pair 
of meal quotients to hay nutrients. By this method of pro¬ 
cedure there were obtained the following results, which are 
thought to be at least as accurate as those of Woodward, 
Turner, and Griffiths, viz. :— 

Prickly pear fed as sole roughage (high amounts), 7*32 lb. 
starch equivalent prickly pear = 3*90 lb. starch 
equivalent hay; or 1*88 lb., starch equivalent prickly 
pear = 1*00 lb. starch equivalent hay. 

Prickly pear fed as part roughage with hay (medium 
amounts), 3*48 lb. starch equivalent prickly pear = 
2*39 lb. starch equivalent hay; or 141 lb. starch 
equivalent prickly pear = 1*00 lb. starch equivalent 
_hay._ 

* Viz., 3*0 starch equivalent for 1 lb. body-weight increase (6, p. 198). 
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On the basis of butter-fat production, Woodward, Turner, 
and Griffiths found that, for O. gommei and 0. cyanella, one 
part digestible nutrients of sorghum hay equalled 1*4 parts 
digestible nutrients prickly pear when fed in medium amount; 
while when fed in high amount the value of the prickly pear 
was 33 per cent. lov r er. 

As milk is generally valued as a commodity on butter-fat 
content, the butter-fat basis is no doubt the best on which to 
evaluate the feeds. If compared on the basis of milk produced, 
having no regard to fat content, the comparative values of 
prickly pear and hay will be slightly more favourable to prickly 
pear. In terms of weights of the feeds, 1 lb. of chaffed Soudan 
grass hay in rations for milch cows is equal in value to 5 to 
6 lb. of succulent prickly pear (85 per cent, water content) 
when the prickly pear is fed in medium amount, and to S lb. 
when fed in high amounts. 


The Influence of Prickly Pear ok Composition - of 

Milk. 

Feeding prickly pear reduces the fat content of the milk ; 
generally the higher the amount fed, the greater the reduction. 
(Table 10.) Table 14 gives the fat percentage of the milk of 
individual cow^s receiving various feeds in the course of the trials. 
Table 15 also shows the effect of prickly pear by comparing 
the fat content of the milk of individuals just before and 
after changes of roughages :— 


Table 14.—Butter-pat in Milk op Individual Cows during Diverse Feeding. 


Hos. of Cows. 

Ration. 

Fat, 

Ration. 

Fat. 

10 

Prickly pear and meal .. 

Per cent. 
5-70 

Hay and meal .. ..» 

Per cent. 
6*16 

11 

_ 

4-39 

4*52 

12 


3-49 


3*74 

13 


4-15 


4*88 

14 


4*07 


4*79 

9 

Prickly pear and meal .. 

3*37 

Prickly pear, liay, and 
meal 

3*90 

16 i 


3*38 

3*98 

17 


5*34 


5*20 

IS 


| 4*22 


4*14 

19 

i 

j 

4*06 


4*34 

i 

l .. .. i 

i Prickly pear, Lay, and 
meal 

4*17 

Hay and meal .. 

4*33 

4 

4*32 


4*69 

t 6 


3*43 


3*75 
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Table 15.—Fat Percentage in AIilk for Ten-day Periods before and after 
Change of Roughage. 


Nos. of Cows. 

Roughage, 

Fat. 

Roughage. 

Fat. 

10 

Prickly pear—hav .. 

Per cent. 
5-97-6-10 

Hay—prickly pear 

Per cent. 
6*52-5-55 

11 


4-14-4-99 

5-68-4-99 

1-2 


3-58-3-68 


3-98-3-75 

13 


3-85—4-76 


5-01-4-52 

14 


4-18-4-97 


4-85-4*18 

9 

Prickly pear — part 

2-95-3-94 ; 

Part prickly pear— 

i 4-15-3-91 

16 

1 prickly pear 

3-05-3-94 

prickly pear 

4-03-3-94 

17 


5-22-5*02 

t 

5-48-5-90 

18 

1 

3-89-4-03 

! 

4-18-4-66 

19 


4-01-4-02 


4-64-4-43 

1 

j Part prickly pear— 

4-10-4-11 

j Hay — part prickly 

4-42-4-02 

4 

i hay 

1 

4-44-4-77 

| pear 

4-80-4-46 

6 

i 

3-18-3-67 

1 * ] 

3-93-2-93 


A similar reduction of butter-fat content was shown to 
attend the feeding of prickly pear in the Brownsville trials (9). 

As already shown, the inclusion of prickly pear in the 
ration of dairy cows does not influence the percentage of solids- 
not-fat of the milk. 

The Influence of Prickly- Pear on the Quality of 
the Product. 

No characteristic flavour .was found to be imparted to the 
milk of the cows by feeding prickly pear. Tested for keeping 
properties in comparison with milk produced on hay roughage, 
no distinction could be drawn with regard to the rate or con¬ 
dition of souring of the samples. The cream from the milk 
of prickly pear fed cows could be churned without difficulty. 
The butter, in contrast to the highly coloured product obtained 
by Woodw r ard, .Turner, and Griffiths, was paler than that 
produced on the hay roughage. It w'as judged by the Govern¬ 
ment dairy expert to be not inferior to the butter produced by 
hay fed cowb. 

The milk of prickly pear fed cows seemed to be entirely 
suitable for cheesemaking. The time of coagulation w'as 
normal, and the curd displayed no property that would he 
unfavourable to manufacture. 

The Suitability of Prickly Pear as a Roughage for 
Dairy Cows. 

Prickly pear is an entirely wiiolesome roughage for dairy 
cows, and can be safely fed for considerable periods. All the 
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cows increased in weight during the trials, and were in satis¬ 
factory condition at the conclusion. Cows 5 and 15 received 
a ration of prickly pear and meal continuously for 140 days. 
Cow 5 averaged 241 lb. milk per day at the beginning, and 
finally 9 lb. per day ; during the period she yielded 1.926J lb. 
of milk, containing 77*26 lb. of butter-fat. Cow 15 gave 2,6344 
lb. of milk and 96*67 lb. of butter-fat; at the beginning her 
yield was 26lb. of milk per day, and finally 17 lb. Both 
increased in weight during the period. 

Three other cows which were advanced in calf dried off 
early and were each given 2 to 3 lb. meal per day with 70 to 
80 lb. of prickly pear. They remained in excellent condition 
and subsequently gave birth to well-formed and vigorous 
calves. 

The amount of succulent prickly pear eaten by cows 
receiving a liberal allowance of meal was about 60 lb. per day. 
The apjietite of dairy cows for prickly pear is somewhat better 
than that of steers, and is better maintained when other 
feeds are liberally supplied. Nevertheless, as with steers, when 
the amounts of supplementary feeds are increased the amount 
of prickly pear consumed, even when the total feed given is still 
below the capacity of the cow, is progressively diminished. 

Tills fact, evidence of at most medium palatability of 
prickly pear, in conjunction with the inferior value of prickly 
pear nutrients for milk production, would render prickly pear 
rations, employing prickly pear in high or medium amounts, 
inadequate to maintain the full milk supply of high-yielding 
cows. When amounts of meal are given to provide for high 
milk yield, the amount of prickly pear taken will be small, 
and the total ration inadequate to the yield. It is thought 
that prickly pear and meal rations, containing prickly pear 
as the sole roughage or in such amounts as might be fed with 
a part roughage of hay, will not generally provide for yields of 
more than 2-4 gallons of milk per day. The supplementation 
of prickly pear with legume hay in lieu of meal will, on account 
of greater restriction of appetite for prickly pear due to the 
bulkier feed, provide only for a lower level of milk yield. 

Owing to the greater reduction of butter-fat and depression 
of milk yield produced by feeding in high amount and-as the 
sole roughage, it would be better to make the prickly pear 
part of the roughage ration with hay. So fed, prickly pear 
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appreciably increases the milk yield as compared with an 
entire hay roughage. Under circumstances where the 
accompanying depression of butter-fat content is not important, 
the inclusion of the succulent in the dietary of medium-yielding 
dairy cows would be an advantage. 

PART III.—PRICKLY PEAR IN THE MAINTENANCE 

OP SHEEP. 

Cacti, cut by the machettes of ranchmen, in conjunction 
with browse afforded by edible bush, are reported to be service¬ 
able as a drought feed for sheep in Texas, while the succulence 
of the plants in the Mexican desert is said to enable flocks 
to remain as long as sixty days unwatered (2). Locally 0. 
inermis in pasture has been regarded as of no value as sheep 
feed, the animals either being injured by the prickle or becoming 
addicted to fruit-eating with fatal results. The object of the 
experimentation with sheep was to determine the value of 
prickly pear as a maintenance feed when fed after preparation. 

Experimental. 

The sheep utilised were lightly woolled store six-tooth 
ewes, crossbreds or merinos. The prickly pear was of 83-85 
per cent, water content, sliced by machine and further finely 
minced by hand implements. The prickly pear was variously 
supplemented. The arrangement of the experiment is shown 
in Table 16 :— 


Table 16.— Feeding Trials with Sheep. 


Experiment. 

Duration. 

Number 
of Sheep. 

Supplementary Feeds. Lb. per head daily. 

1 .. 

20 days 

20 

Nil 

2 

60 days 

' 8 

•64 lb. wheat bran 

i 

10 

•30 lb. linseed meal 

4 


10 

i *S0 lb. chaffed hay 

5 


9 

•33 lb. linseed meal 

6-10 .. 

70 days 

7-10 

1 

•47—55 lb. chaffed hay, -09-T1 lb. 
blood meal 


The total time for which the sheep were fed prickly pear 
was five months. 

The sheep were fed by groups in wooden troughs, and no 
other feed was available than was given. The animals were 
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provided with salt and sulphate of iron licks. The average 
amounts of prickly pear eaten per head daily, the nutrients 
of the rations, and the daily gains recorded in the experiments 
are given in Table 17 :— 


Table 17.—Prickly Pear Consumed, Nutritive Vai^ue of Rations, and Body 

Weights. 


Experiment. 

Prickly 
Pear. 
Average 
per Head 
daily. 

STARCH EQUIVALENT. 

AVERAGE BODY WEIGHTS. 

Prickly 

Pear. 

” 

Total. 

Initial. 

Pinal. 

Gams. 


Lb. 

Lb. 

Lb. 

Lb. 

ib. 

Lb. 

I 

3*S2 

•31 

•31 

88-1 

81-6 

— •32 

2 

3*10 

■26 

■57 

80-5 

80-2 

0 

b k :: j 

2*91 

■25 

*49 

84*0 

83-6 

0 

4 

3*21 ! 

•26 

•57 

88*1 

88-5 

0 

5 .. .. I 

3*70 

•30 

*56 

68-6 

73-2 

*09 

6 .. 

2*08 

*17 ! 

•43 ' 

84*2 

80-2 

—06 

7 .. ..; 

1*80 

*15 

! *41 ! 

78-3 

70-2 

—11 


2*64 

■22 ' 

! *46 i 

86-8 

81-7 

—07 

o .. .. j 

2*10 

*18 

, *44 ! 

S4-8 

76*2 

—12 

2 ?_ -s 

2-80 

*24 j 

| *16 j 

68-0 

G7-S 

0 


The amount of digestible protein in the average prickly 
pear ration in Experiment 1 was *01 lb. ; the amounts in 
Experiments 2 to 5 ranged from *05 to *09 lb.in Experiments 
6 to 10, *09 lb. The gains shown are the averages in the groups ; 
at the same time it was apparent that some sheep did better 
than others. The differences would be accounted for by 
differences in appetite for prickly pear. Two sheep in Experi¬ 
ment 2 and one in Experiment 3 ate so little prickly pear that 
it was necessary to remove them to other feed. 

The proportion of the total nutrients furnished by prickly 
pear in Experiments 2 to 5 was about 50 per cent.; in Experi¬ 
ments 6 to 10, 40 to 50 per cent. 

The average rations in Experiments 2 to 5 were sufficient 
to enable the sheep to maintain their condition. In Experi¬ 
ments 6 to 10 the sheep did less well owing to the lower appetite 
displayed for prickly pear. 


The Appetite oe Sheep for Prickly Pear. 

Prickly pear is indifferently palatable to sheep. It was 
found that as the amounts of supplementary feeds were 
increased the amount of prickly pear consumed was pro- 
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gressively decreased, and when about '7 lb. starch equivalent 
was given per sheep in the form of other feeds practically 
no prickly pear was eaten. 

Watering inhibits the consumption of prickly pear by 
sheep. In Experiments 1 to 5 in winter it was not deemed 
necessary to water the sheep, save at infrequent intervals, and 
the prickly pear eaten was higher than in the later experiments, 
during which warmer weather necessitated watering at least 
each fifth day. On days on which water was given the sheep 
ate less prickly pear. The average prickly pear consumption 
per head on days on which the sheep had no water was -28 lb. 
starch equivalent; when water was given, it receded to *14 lb. 


The Limited Utility of Prickly Pear as Sheep 
Feed. 

The indifferent palatability of prickly pear will limit its 
usefulness to that of an emergency drought fodder for the 
maintenance of mature sheep ; for which purpose it will be 
a safe and economical feed and may compose up to 50 per cent, 
of balanced rations, in which it is.included. The failure noted 
of a few sheep to subsist thereon does not affect the general 
conclusion as to the utility of prickly pear for maintenance; and 
even the reduced rations, due to occasional watering in warmer 
seasons, would enable the animals to subsist, or preserve a lean 
condition, over considerable periods. It will be evident that, 
for the best results with prickly pear, sheep should be given 
water as infrequently as the season permits. 

The author is of opinion that prickly pear where it occurs 
might advantageously be made a portion of a drought ration 
with the edible shrub commonly cut for sheep. The succulence 
of the plants would tend to conserve water supplies, and 
would provide a corrective to the fibrous and astringent 
foliage which may be productive of impaction and losses from 
this cause. 

Prickly pear is not sufficiently palatable to be included in 
rations designed for fattening or adequate to the maintenance 
of milk yield of ewes with lambs at foot. 

A separate trial showed prickly pear to have no utility as 
a feed for lambs. The animals ate little, and, when supplied 
liberally with other feeds, refused prickly pear altogether. 
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SUMMARY AND CONCLUSIONS. 

The prickly pear employed in trials with steers, dairy 
cows, and sheep was 0. inermis, a prickly but comparatively 
spineless species. It was fed after slicing, and no other prepara¬ 
tion was necessary. 

Prickly pear is a wholesome cattle feed, but alone will not 
enable cattle to subsist for more than limited periods. 

Prickly pear is not highly palatable to steers. With mini¬ 
mum amounts*of meals or legume hay, however, steers will 
generally eat enough to obtain a total ration somewhat more 
than sufficient for maintenance. 

The almost medium palatability of prickly pear will make 
it useful chiefly in maintenance rations. On account of the 
little appetite shown for prickly pear when supplementary 
feeds are given liberally, economic fattening of steers would 
not be possible on rations employing prickly pear. 

No form of prickly pear is markedly more nutritious or 
palatable than others. 

The requirements for; the thrift of cattle at prickly pear 
agistment are edible prickly pear—the form free from prickle— 
and edible shrub. The best browse afforded by prickly pear 
and shrub will generally provide only for the turning out of 
cattle in at most good store condition. 

The succulence of prickly pear will satisfy the water 
requirements of cattle in cool seasons. In drought during hot 
weather water supplies will be necessary. 

Prickly pear is not highly palatable to dairy cows. 

Feeding prickly pear reduces the yield of butter-fat and 
the percentage of butter-fat in the milk. The higher the 
amount of prickly pear fed in the ration, the greater the reduc¬ 
tion. The content of solids-not-fat in the milk is not affected 
by feeding prickly pear. 

Feeding prickly pear slightly increases the milk yield. 
The increase is more marked when prickly pear is fed in 
medium amounts than when it constitutes the sole roughage. 

The nutrients of prickly pear have less value in milk 
production than have the nutrients of hay. 
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Compared with succulent prickly pear, 1 lb. of Soudan 
grass (Sorghum var.) hay was equal to 5 to 6 lb. of prickly pear 
when the prickly pear was fed in medium amount, and to 8 lb. 
of prickly pear when given in high amount. It will be better 
to feed prickly pear as part roughage with hay than as the sole 
roughage and in high amount. Where reduction of butter-fat 
is not important, prickly pear would be useful as a succulent 
in the dietary of milch cows. 

Owing to reduction of the amount eaten through feeding 
high amounts of supplementary feeds, it will nof be possible to 
include prickly pear in high or medium amount in the rations 
of more than medium-yielding cows. 

The butter produced by prickly pear fed cows is pale in 
colour. The milk is suitable for cheesemaking. 

Prickly pear can well constitute the bulk of the ration of 
dry cows. 

It is thought that 0 . inermis is less palatable to cattle 
than some other species. 

Prickly pear is indifferently palatable to sheep. It can be 
fed finely cut without ill effect. 

With small amounts of other feeds enough prickly pear is 
generally eaten to constitute a ration that is barely sufficient 
to maintain the sheep. 

The succulence of prickly pear will supply sheep with 
sufficient water in cool weather. The appetite of sheep for 
prickly pear is diminished when water is given. For the best 
results the animals should be watered only as made imperative 
by the season. 

The utility of prickly pear for sheep is solely as a roughage 
in rations for maintenance. It will have no value in sheep¬ 
raising. 
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THE PHYLOGENETIC SIGNIFICANCE 
OF THE PREHALLUX AND PRE- 
POLLEX: A THEORY. 

By C. D. Gillies, M.Sc., and P. W. Hopkins, M.C. 

(Plate I.) 

(Read before the Royal Society of Queensland , 27th June , 19217) 

One of the most conspicuous discontinuities in the accepted 
evolutionary scheme of the Tetrapodal Yertebrata lies between 
the Fish on one hand and the Amphibia on the other ; this 
hiatus is accentuated by the almost dramatic appearance of 
the pentadactyl limb, or cheiropterygium, in its typical form 
in*the earliest known Tetrapoda, i.e. the Stegocephalia, and, 
to add to the obscurity, embryology has thrown but little 
illumination upon the derivation of the appendage from the 
Fish limb or ichthyopterygium. 

Those fish which are regarded as being nearest the Tetra¬ 
poda, such as the Dipnoi and Crossopterygii, possess pelvic and 
pectoral appendages typically piscine, wdiereas the most primi¬ 
tive Amphibia are provided with limbs constructed upon the 
pentadactyl plan, in common with the higher Tetrapoda. 
Omitting the girdle, the cheiropterygium in its typical form is 
usually resolved into five parts, viz. :— 

(a) A proximal single long bone (e.g. femur) ; 

(b) A set of two long bones (e.g. tibia and fibula), which 

articulate with 

(c) A series of small bones (e.g. tarsalia), followed by 

(d) A set of five small elongated bones (e.g. metatarsals),. 

supporting 

( e) Phalanges of the digits. 

For a considerable period all the metacarpals and meta¬ 
tarsals were regarded as being serially homologous in each 
instance, but it has been subsequently shown that the so-called 
first metacarpal and metatarsal are both homologous with 
phalanges. This being so, the question suggests itself, What 
has happened to the true first metacarpal and metatarsal ? 
The fate of these structures has engaged our attention for some 
time and, as a result, in this paper is presented a theory which 
we hope will satisfactorily explain the disappearance of these 
bones. 

So far as we can ascertain from the available literature we 
believe that we have not been anticipated in our views. 
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THE PHALANGEAL AFFINITIES OF THE FIRST 
" METACARPAL 55 AND “ METATARSAL.” 

In the ontogeny of the human metacarpus and metatarsus, 
it is found that each hone arises from two centres, a primary 
and a secondary. From the first develops the corpus or body 
of the bone, while from the second? arises the epiphysis. In 
regard to the second-fifth metacarpals and metatarsals, the 
epiphysis is situated distally, but in the ease of the first meta¬ 
carpal and metatarsal the epiphysis is proximal—a feature 
characteristic of the phalanges. In addition to the method of 
ossification there is the nature of the vascular supply. The 
nutrient canal in both the phalanges and the first metacarpal 
and metatarsal is directed towards the capitulum or “ runs 
from the elbow”; tins is the reverse of that which occurs in 
the remaining metacarpals and metatarsals. 

After taking everything into consideration, the Ck meta¬ 
carpal ” and “ metatarsal ” of the thumb and big toe, respec¬ 
tively, show such convincing phalangeal affinities that they are 
now almost universally regarded by anatomists as being 
homologous with phalanges, but on account of their analogy 
with the seiies associated with them, as well as for convenience, 
their names have not been changed. 

The theories relating to the subject may be grouped under 
three headings as follows :— 

(а) Three phalanges present, metacarpal (or metatarsal) 

absent; 

(б) Two phalanges present, metacarpal (or metatarsal) 

present; 

(c) Two phalanges present, proximal component a 
phalango-metacarpal (or phalango-metatarsal). 

Of these the first is the most generally accepted and it is the 
one supported by the authors. With reference to ( b) and (c), 
G. M. Humphrey, in 1858, practically combined these two 
views, as he regarded the bone in the hand articulating with 
the multangulum majus (trapezius) as intermediate between 
a phalanx and a metacarpal, but on the whole he considered 
that it showed more affinities -with the latter ; furthermore he 
was of the opinion that the missing phalanx is the second. 

Wood-Jones (1920) favours the theory of regarding the 
first element of the first digit as the metacarpal or metatarsal, 
the second as the first phalanx, and the third as the fused second 
and third phalanges. 
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The validity of the epiphyseal argument has been ques¬ 
tioned by Allen Thomson (1868, pp. 133-144), who pointed out 
that the absence of a distal epiphysis in the first ie metacarpal ” 
and 66 metatarsal” is not constant, as there is an occasional 
appearance of an accessory distal epiphysis in both these bones 
in man, and to a lesser degree accessory epiphyses may be 
present in the remaining metacarpals and metatarsals. Thom¬ 
son showed that these accessory epiphyses are normal in some 
animals, and are much better developed than in the case of 
man, viz. :— 

(a) Distal and proximal epiphyses to all metacarpals 
and metatarsals, e.g. Ornithorynchus ; 

(. b ) Distal and proximal epiphyses in metatarsals, e.g. 
seal; 

(c) Distal and proximal epiphyses to first metacarpal 

and metatarsal, e.g. koala ; 

(d) Distal and proximal epiphyses to first metacarpal 
and metatarsal as an occasional variation, e.g. man. 

Thomson summarised the position in a footnote (ibid., 
p. 143) as follows :— ee These observations are interesting when 
taken along with those that I have recorded on the seal, as 
confirming the view of the inconstancy of the absence of a 
•distal epiphysis in the first metacarpal or metatarsal bone, and 
in showing that we must distrust the position of the epiphyses 
to these bones as the ground of a homological distinction.” 

Even after rejecting the epiphyseal argument as invalid, 
in view of Thomson’s statements, the nutrient canal has still 
to be explained. In this w-orker’s paper (ibid., p. 144, fig. 2-4) 
these are figured antero-posterior longitudinal sections of the 
first and second digits of the hand and foot of a child seven 
years of age. Each of the metacarpals and metatarsals possesses 
both proximal and distal epiphyses, but in regard to the 
nutrient foramina the direction of the canal—as indicated by 
bristles—in the first metacarpal and metatarsal is normal, i.e. 
towards the head of the bone in the typical phalangeal manner ; 
in the case, of the other two bones, the direction of the canal 
conforms to the true metacarpal and metatarsal type. 

Broome (Anat. Anz. 28) favours the view that the proximal 
position of the epiphysis in the first metacarpal is correlated 
with the great mobility of the first carpo-metacarpal articula¬ 
tion, i.e. the resemblance to the phalanges is due to con¬ 
vergence. 
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THE PREPOLLEX AND PREHALLUX. 

These terms were given by Bardeleben, in 1885, to accessory 
bones on the medial side of the carpus and tarsus respectively, 
which either had previously been regarded as sesainoids or 
were quite unknown ; the terms were first applied to the 
Mammalia, but it was subsequently shown that they also 
occurred in the Reptilia and Amphibia. Bardeleben stated 
(1889, p. 256) that these structures are found in certain members 
of those orders of Mammalia provided with five functional 
digits, viz., Marsupialia, Edentata, Rodentia, Insectivora, 
Carnivora, and Primates. It is of interest to note that Thomson 
(ibid., p. 139) stated that in those animals having fewer than 
five digits (e.g. pig and ruminants) only distal epiphyses are 
present in the metacarpals and metatarsals. 

Bardeleben regarded the prepollex and prehallux as 
representing a degenerate sixth digit in the manus and pes 
respectively; he also believed that the pisiform and the 
tuberositas calcanei represented a seventh digit, thus advocating 
heptadactyly for the cheiropterygium. Gegenbaur attacked 
these views, which resulted in Bardeleben re-examining his 
theory, but he re-affirmed it unchanged. Theories relating to 
hexadactyly and heptadactyly have never received much 
support, which largely explains their comparative obscurity. 
Notwithstanding this, however, it is probable that, in the 
evolution of the cheiropterygium from the ichthyopterygium, 
polydactyly was characteristic of the early stages, but the 
pentadactyl scheme must have become stereotyped very early 
in the history of the Tetrapoda, as at present there is not 
sufficient evidence to make ancestral polydactyly more than 
an hypothesis. Baur (1896, p. 669), in commenting on the 
subject, remarked : “ It is the general opinion that the ancestry 
of the vertebrates with a cheiropterygium had numerous 
digits, and there was considerable talk of an original hexa- or 
heptadactylism. No support to this view is given by the 
Stegocephalia : here we never have more than five digits, 
very often only four, and entirely limbless forms are found 
even in the Carboniferous.” 

Again, Beddard (1902) is not a supporter of polydactyly, 
as he regarded the prepollex and prehallux as accessory 
ossifications. Bardeleben (1889) described a nail associated with 
the prepollex of the Cape jumping hare (Pedetes capensis ), and 
used the fact of the presence of such a structure with # the 
prepollex and prehallux as an important argument in favour 
D 
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of his theory, but Beddarcl (ibid.) showed that it loses weight 
when it is remembered that the marsupial genus Onycliognle , 
or nail-tailed wallaby, possesses a nail-like appendage on the 
extremity of its tail; the lion is also similarly provided. 

As mentioned above, Palaeontology does not support the 
theory of polydactyly, as the Stegocephali hitherto discovered 
are never provided with more than five digits to the pes or 
manus, and furthermore some of them may even be apodous. 
In this connection Wood-Jones (1920, p, 16) states : “It is 
% true that Palaeontology has proved that the digitate limb may 
possess more than five digits, but that is a very different thing 
from demonstrating that any number greater than five repre¬ 
sents a basal or primitive condition, for it is possible that the 
increased number might be due to a secondary specialisation: 5 ’ 

Embryology is equally silent. In the development of the 
Amniote limb, never more than five digits have been observed 
in normal cases, and all the digits appear simultaneously. 
Frequently more digits are present in the embryo than in the 
adult, as, for example, in the Aves a rudiment of the fifth toe 
may arise in the embryo, but it degenerates later and is absent 
in the adult; this, of course, being in accordance with the 
Law of Recapitulation. In the tailed Amphibia the develop¬ 
ment of the digits proceeds in a different maimer, the process 
being one of budding. The first to appear are the first and 
second digits, then the third, fourth, and fifth in order ; and 
according to Baur there are never more digits in the embryo 
than in the adult. Graham Kerr also states that there is a 
tendency for the digits of Amphibia to develop in regular 
sequence according to the number of digits in the adult. On 
the other hand, it must be mentioned that Bardeleben (ibid., 
p. 256), stated that Kehrer maintains there is evidence for 
believing heptadactyly occurs in the Urodela. 

In the Reptilia the prepollex and prehallux do not appear 
to be well represented, but in the Amphibia Anura the pre¬ 
hallux is quite a conspicuous structure. 

The Prepollex and Prehallux as the Missing Component 

IN THE PoLLEX AND HaLLUX RESPECTIVELY. 

Baur has suggested (1896, p. 669) that the prepollex and pre¬ 
hallux are of secondary origin, but, as Comparative Anatomy, 
Palaeontology, and Embryology do not support theories of 
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primitive hexadactyly or heptadactyly within known geological 
times, it does not appear tenable to regard either of these 
bones as accessory digits. Again, there is not a tendency for 
the addition of digits ; on the contrary, there is a pronounced 
movement towards reduction, and Flower (1885, p. 283) has 
summarised the manner of reduction as follows :—When one 
digit is lost, it is usually the first, then follows the fifth : the 
third is always retained though either two or four or both of 
these digits may be absent. 

® a 

Graham Kerr (1919, p. 453), in commenting upon the 
cheiropterygium, considers that there is greater anatomical 
efficiency in the possession of a central digit supported on 
each side by another digit; and possibly the presence of an 
additional digit outside these again is a further advantage. 
This then implies that the third digit is the most essential 
of the series, a conclusion quite in accord with Flower's Law 
of Digital Reduction. 

As nature seems so insistent upon the expression of 
symmetry, to obtain this state of affairs with a p six-digital 
manus or pes it would necessitate shifting the axis of symmetry 
from the third digit to the interval between the third and 
fourth. This may appear to be the case in regard to the 
Artiodactyle Ungulates (e.g. pig), but when the carpus and 
tarsus are considered it will be seen that the symmetry of 
the appendage is fundamentally of the pentadactyl type, 
and that the shifting of the symmetry of the digits to the 
interval between the third and fourth is quite secondary, 
and only applies to the digits themselves. 

With reference to the Anuran prehallux, Gadow (1901, 
% p. 20) states that there are ££ five toes and the rudiment of a 
sixth digit, the so-called prehallux, which consists of tw T o to 
four pieces, including the one representing the metatarsal. 
Tins prehallux as a vestige of a once better developed digit 
is exactly like the elements on the radial side of the waist 
which, w'e are certain, are the elements of a once complete 
finger, the pollex. The only weighty difficulty against its 
interpretation as a prehallux lies in the fact that hitherto no 
six-toed Stegocephali have been found, but the fact that none 
are known with more than four fingers could be used as an 
argument against there being a pollex in recent Anura with 
just as good reason. ” 
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Gadow’s argument with reference to the pollex and four- 
fingered Stegocephali is invalid, for five-fingered forms are 
known, e.g. Keraterpeton crassum (Zittel, 1902, p. 127) has 
five digits in both manus and pes. 

Beddard’s suggestion regarding the prepollex and pre¬ 
hallux as being accessory ossifications cannot apply to the 
Anura, as such ossifications are not at all typical of the 
Amphibia. The most characteristic accessory ossification in 
the Tetrapoda is the pisiform of the carpus—a bone which does 
not typically appear until the Reptilia are ^reached. 

In connection with this paper, w^e examined, by means 
of X rays, the pes of the following Anura :— Adelotis brevis , 
Hyla ccerulea , H. peronii, Limnodynastes tasmaniensis, Notaden 
bennetti , and Rama papua. From the plate it will be observed 
that there is no trace of the prehallux in H. peronii, N. ben¬ 
netti, and R. papua, viiile in the remaining species a prehallux 
is present lying on the medial side of the pes near the tarso¬ 
metatarsal articulation ; in A. brevis and H. ccerulea it consists 
of two components and maybe in L. tasmaniensis also, though 
in regard to the latter the prehallux may prove to be only a 
single bone. 

In most textbooks it is usually stated that the prehallux 
of the Anura consists of three or four pieces, of v r hich the 
proximal member represents the metacarpal, and the remaining 
segments, the phalanges. 

After carefully considering the data we advance the theory, 
that the prepollex and prehallux are the degenerate remnants of 
the true first metacarpal and metatarsal of the manus and pes 
respectively. We also regard the frequent occurrence of the 
prehallux in the Anura as a point of conciliance in favour of 
our theory, for by the Law of Recapitulation traces of the 
missing first metatarsal (and metacarpal) might be expected 
to occur in the Amphibia, w-hich are almost universally con¬ 
sidered to be the parent stock of the Tetrapoda. We consider 
that the pentadactyle condition became stereotyped very 
early in the history of the Tetrapoda, and that in these early 
forms all the digits were provided with true metacarpals or 
metatarsals as the case may be {see Fig. C). It is interesting 
to note that Bateson (1894) mentions a number of cases of 
variations in the human hand in which the thumb is provided 
with three phalanges—a condition which may be regarded as 
a reversion to the primitive type. Furthermore, it is significant 
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Diagrams illustrating the fate of the first Metacarpal and Metatarsal 
according to the Prehallux Theory. 

A.B. Hypothetical hepta- and liexadaetyle stages, of which A is more primitive 
than B. Probably, in each instance, some of the digits were provided 
with more than three phalanges. 

C. Primitive pentadactyl condition. 

D. Metacarpal (or metatarsal) of first digit displaced = prepollex (or prehallux). 

E. Typical pentadactyl manus (or pes). 

me 1. First metacarpal or metatarsal. In D it represents the prepollex or 
prehallux. 

})h 1, ph 2, ph 3, First, second, and third phalanges respectively. 
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.that, though an accessory phalanx may occasionally occur 
in the thumb, the number of phalanges in the fingers, on the 
whole, is remarkably constant. 

Later, in the course of evolution, the true first meta¬ 
carpal and metatarsal became displaced and subsequently 
disappeared in the great majority of Tetrapoda. Its occur¬ 
rence in the Amphibia is therefore correlated with the lowly 
position of the group, while its appearance in animals such 
as Taipei and Pedetes may either. be due to persistence or 
atavism. The multiple condition of the Anuran prehallux we 
regard as the result of fragmentation consequent upon the 
degeneracy of the structure and the mobility of the pes. 

RECAPITULATION. 

After examining the available literature, and from a 
consideration of the material investigated, we summarise as 
follows :— 

(a) The first metacarpal and metatarsal of the manus 
and pes are serially homologous with phalanges. 

(b) In spite of the fact that the epiphyseal argument 

in favour of the phalangeal nature of the first meta- ' 
carpal and metatarsal loses weight on account of 
the normal presence of distal and proximal epiphyses 
to these bones in certain animals, e.g. Koala, we 
consider sufficient evidence still remains to regard 
the first metacarpal and metatarsal as phalanges. 

(c) Heptadactyly and hexadactyly, which probably may 

have occurred in the earliest Tetrapoda, cannot be 
regarded at present as more than philosophical 
speculations ; pentadactyly appears to be firmly 
established throughout the known Tetrapoda, both 
living and extinct. 

(d) The prepollex and prehallux are regarded by the 

authors as representing the missing first meta¬ 
carpal 'and metatarsal respectively. 
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ACACIAS OF 

SOUTH-EAST QUEENSLAND. 

By John Shirley, D.Sc., and C. A. Lambert. 

(Plates II-VI.) 

(Read before the Royal Society of Queensland , 27tJi June , 1921.) 

1 .—INTRODUCTION. 

To the Australian, the native wattles, forming his national 
emblem, possess a sentimental interest. To the general 
botanist they are none the less interesting, presenting striking 
peculiarities in their adaptation to climate. Many species 
use their flattened leafstalks or phyllodes to play' the part of 
leaves after the seedling stage is passed, and these phyllodes 
bear stomata in almost equal number on both surfaces. The 
colour attraction for insects is found in the filaments of the 
stamens and not in the petals. The stamens may have eight 
spherical chambers for the protection of pollen, instead of the 
four usually present in flowering plants ; and there are no 
arrangements for protecting the pollen from rain or dew. 
Another peculiarity is the propagation of many species by 
means of root-cuttings. 


2.—REVIEW. 

The following are the common wattles in S.E. Queens¬ 
land :— 


No. | 

Series. 

Scientific Name. 

Local Name. 

1 

i 

1 ! 

Uni nerves— 
BrevifoluB j 

Acacia — 

plagiophylla F.v.M. 

Transverse-veinecl wattle 

2 ! 

Racemose i 

pen)dnervia Sieb. 

Feather-veined wattle 

3 ; 

Racemose i 

falcata. Willd. 

i Burra 

4 1 

Racemose 

suaveolens Willd. 

Sweet-scented wattle 

5 | 

Racemosre 

fimhriata A. Cunn. 

i Creeksicle wattle 

6 

Plurinerves— 
Triangulares i 

amblygona A. CJumi. 

Obtuse-angled wattle 

7 1 

Nervosse 

implex a Benth. 

Curly-fruited wattle 

8 1 

Nervosa^ 

complanata A. Cunn. 

Winged wattle 

9 i 

J uli flora?— 
Tetramerse 

longifolia Willd. 

Toowoomba wattle 

10 | 

Falcatae 

maideni F.v.M. 

Maiden's wattle 

11 

1 Falcatae 

; glaacescens Willd. 

Rosewood wattle 

12 

Falcatae 

cimninghamii Hook. 

Black wattle 

13 

Falcatae 

j cmlacocarpa A; Cram. 

Hickory wattle 

14 

Dimidiates 

cincinnata F.v.M. 

Island wattle 

15 

Ripinnatae 

decurrens Willd. 

Green wattle 
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Less common, or more local, are A. pugioniformis WendL,. 
A. Mspidula Willd., A . amoena WendL, A. adunca A. Cunn 
A. podalyriccfolia A. Cunn., A. elongata Sieb., &c., &c. The 
anatomical details, given in this paper, are restricted to Nos. 
2, 5, 6, 7, 10, 12, 13, and 14. 

3.—GENERAL NOTES. 

I. —Acacia amblygona A. Cunn. is found in undulating 
country, and on the foothills of ranges, both in coastal and 
inland districts. ‘Near Brisbane its height is seldom more 
than 3 or 4 feet. Its branches are terete-and pubescent, and 
the phyllodes are 3-4 lines by 1-| to 3 lines and almost tri¬ 
angular. TJie pods are linear, somewhat curved, and 1-1-2 lines 
broad. They are slightly contracted between the seeds. It 
is figured in Mueller's Australian Acacias, decade 7, plate 3. 
It has been reported from Eidsvold, Miles, and Chinchilla. 

II. — Acacia aulacocarpa A. Cunn. is known in South-eastern 
Queensland as the hickory wattle, as its young stems were 
formerly used as handles for the whips of bullock-drivers. It 
is found along the eastern coast of Queensland from the Tweed 
River to Bowen and Lizard Island, 1 and inland through the 
Suttor Desert 2 to tropical West Australia. 3 Its phyllodes are 
similar in general appearance to those of A. cunninghamii 
Hook., front which they can be distinguished, under the lens, 
by their freedom from anastomoses in the veins, and by their 
faintly glaucous surface. The pods are 2-3|- inches long and 
| inch broad, the outer surface marked by oblique furrows, 
from which the specific name is derived. Acacia aulacocarpa 
grows in communities, forming wattle scrubs, and reaches in 
S. E. Queensland a height of 20 to 30 feet. It is figured in 
Mueller’s Aust. Ac., dec. 9, pi. 9 ; and in Maiden’s Forest 
Flora, voi. 3, pi. 103. 

III.— Acacia cincinnaia F.v.M. 4 In the Flora Australiensis 
this wattle was reported as from “ Rockingham Bay and 
several other localities in tropical Queensland,” a statement 
repeated in Bailey’s Queensland Flora, vol. ii, p. 513. Unfor¬ 
tunately Bailey seldom added to the localities given in the 
Flora. Cambage (Proc. Roy, Soc. N.S.W., vol. 49, p. 396) 

1 Maiden, Tropical Acacias of Queensland, p. 45, 

2 Maiden, Flora of Northern Territory, p. 327. 

3 Maiden, Notes on Tropical West Australian Acacias, p. 111. 

4 White, Queensland Naturalist, April 1917, p. 65. 
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gives Kuranda to Almaden in the Cairns hinterland as additional 
habitats. Recently 5 it has been found on Bribie Island at the 
northern end of More ton Bay, growing in swampy ground, and 
forming tall trees 40 to 50 feet high. Fortunately it was found 
in fruit, and the curious spirally curled pods were confirmative 
of its determination. The bark is dark, and at first sight 
suggests an ironbark eucalypt. This species is figured in 
Mueller’s Aust. Ac., dec. 9, pi. 6. Along the tropical coast 
it is called the island wattle. 

IV. — Acacia cunninghamii Hook, was formerly known round 
Moreton Bay as the black wattle. It grows in the same situa¬ 
tions as A. aulacocarpa , 'which it often closely resembles in 
height and phyllodes. When in fruit it can easily be dis¬ 
tinguished by its much narrower pods ; when without fruit 
it can be separated from its ally by the frequent anastomoses 
of the veins of the phyllodes, and by the triangular outline 
shown in a cross-section of the young twigs. 

V. — Acacia fimbriata A. Cunn. is known as the creek-side 
and flax-leaved wattle, and loves the sides of streams and the 
borders of marshes, being found in coastal country from Bris¬ 
bane to Broadsound. It was formerly known and distributed 
in Queensland as Acacia linifolia Willd., from which Mr. 
J. H. Maiden has shown that it must be specifically separated. 
The main differences are in the phyllodes, which in A. fimbriata 
are larger, broader, and fringed along the margins with minute 
cilia. Mr. Maiden 6 has suggested the vernacular name of 
fringed wattle, leaving that of flax-leaved wattle to the true 
'A. linifolia . This species is figured in Forest Flora, vol. v, 
pi. 157. It is a tall shrub or small tree, seldom reaching 20 
feet in height. 

VI. — Acacia implexa Benth. is found in Queensland from 
the Brisbane to the Burnett River along the coast, and inland 
to the valley of the Dawson, the great southern tributary of 
the Fitzroy. In S.E. Queensland it is typically a mountain 
species, and is specially characteristic of such basaltic masses 
as Tambourine, Beech Mountain, and Springbrook. It forms 
trees reaching 30 or 40 feet or more. The linear pods, not more 
than 3 lines broad when ripe, form a twisted and curled-up 
mass, hence the specific name. It is figured in Mueller’s Aust. 
Ac., dec. 8, pi. 2 ; and in Maiden’s Forest Flora, vol. v, pi. 

5 Proc. Roy. Soc. Qd., vol. 27, p. 97. 

e Forest Flora, vol. v, p. 31. 
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153. It is known as the mountain wattle and curly-fruited 
wattle among bushmen and selectors. The flowers are usually 
of a very pale yellow colour. 

VII. — Acacia maideni F.v.M. is a common wattle in sandy 
countiy near Brisbane. A fine specimen in the Botanic Gardens, 
Brisbane, is probably a survival from the old river scrub in that 
locality. When young its phyllodes are often mistaken for 
those of Acacia longifolia Willd. The flowers are in nearly 
sessile spikes, solitary or two,or three together, and are pale 
yellow or almost white. The pods are narrow and twisted, and 
may be mistaken for those of A. implexa. The flowers closely 
resemble those of Acacia longifolia, from which Maiden’s 
wattle may be separated by not possessing the white bract at 
the base of each flower, as in longifolia. At times the similarity 
between the phyllodes of A. implexa and A. maideni is 
extremely close. No common name is used for this tree 
in Southern Queensland. It is seldom found more than 20 
feet in height; it is figured in Maiden’s Forest Flora, vol. vi, 
pi. 220. 

VIII. — Acacia penninervis Sieb., the feather-veined wattle, 
is extremely common in the low-lying coastal country of S.E. 
Queensland. It is easily recognisable by its pinnately veined 
phyllodes, the edges thickened, and usually showing a marginal 
gland below the middle. Each globular capitulum contains 
about 20 flowers, the calyx truncate, the petals smooth. It 
extends from Point Danger to Roma and Mitchell, beyond 
which to the north and west it seems to be replaced by Its 
ally A. bancrofti Maiden. It is figured in Maiden’s Forest 
Flora, vol. iii, pi. 91, 92. 

4.—HISTOLOGY OF STEMS. 

I. —Acacia ambhjgona A. Gunn., transverse section of twig 
in its third year. (Plate II.) The pith shows large polygonal 
cells, in transverse section, six- or seven-sided, 20-26 p, in 
diameter, some having lost their protoplasmic contents, others 
filled with starch grains, shoving radiate arrangement. 
The medullary rays, coloured by methylene blue, show very 
plainly, and the cells are large for the Acacia family, measuring 
14-20 ft. Through the wood of the first and second years 
they are in single rank, in the third year’s w r ood they may be in 
double or treble rows. The vessels of the xylem are smaller 
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than usual, ranging from 30-57 /x in diameter ; in all other 
. wattle stems sectioned, the vessels reach usually twice these 
dimensions. The sieve tubes show the same “peculiarity, being 
decidedly narrow in transverse section. The stem is 
strengthened by old strands of hard bast, pushed out towards 
the circumference, to form sclerenchymatous strengthening 
bands, like the steel laths of reinforced concrete. The phello- 
derm takes the methylene blue stain very deeply, as does the 
live cork ; between the two is seen the almost unstained 
phellogen, some of the cells undergoing mitotic division. 

In the tangential longitudinal section the same structures 
are seen, small reticulated vessels and tracheides prevailing 
throughout a great portion of the xylem, with larger dotted 
vessels in the sapwood. 

II. — Acacia fimbriata A. Gunn, and *4. linifolia Willd. 
(Plate IV.) No support is given to a separation of these two 
wattles by a study of their internal structure. The supply 
and arrangement of the vessels of the xylem agree in both forms; 
the medullary rays are similarly strongly marked, the pith 
is larger in area, relative to the wood, than in many allied species, 
and in tangential section the medullary rays show both in 
xylem and phloem a single row of elongated oval cells. In 
the deeper layers of the cortex, strands of sclerenchyma are 
noted, the cavities of the cells almost obliterated by the 
addition of layers to the cell-walls. Occasionally these strands 
invade the outer layers of the alburnum. The larger vessels 
and tracheides are pitted ones ; reticulated vessels are far 
less numerous than in A . amblygona. 

In the medullary rays, when passing through the phloem, 
the cells are shortest in the direction of the ray, the transverse 
diameter being much enlarged. 

III. — Acacia aulacocarpa A. Gunn., A. cincinnata F.v.M., 
and A. cunningha?nii Hook. (Plate III.) These all belong to 
Julifloree, and the first and third species have many features 
in common. In the transverse section of a young twig, the 
triangular outline at once distinguishes A. cunninghamii , but 
this means of identification is lost in older branches. Vessels 
of the xylem of A. cunninghamii range from 70 g, to 140 g, and 
are the broadest of any acacia examined ; in A. aulacocarpa 
they vary from 30 p to 105 p ; and in A. cincinnata have about 
the same limits. In the first year’s stem of cunninghamii , 
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triangular in outline, the epidermis is well shown, the outer 
walls so strengthened with cut-in as to form half the radial 
diameter of each cell. A circle of sclerenchyma lies between 
the phelloderm and the phloem, lying in a series of curves round 
the vascular bundles, with larger thick-walled cells where two- 
curves meet, some of which have the diameter of vessels. In 
older sections of 4-5 years, the vessels have their greatest dia¬ 
meter parallel to the circumference, and the lines of wood-cells 
are much distorted around vessels and near the outer portions 
of the xylem. The pith-cells are full of starch grains, and a 
few contain tabulate crystals. In tangential longitudinal 
section both aulacocarpa and cunninghamii show the cells of 
the medullary rays in uniseriate arrangement; in the former 
the ray sections are 210-225 p by 9-12 p ; in the latter 
110-210p by 10 p. A. cincinnata shows alternating layers of 
hard and soft bast in the phloem, but otherwise its histology 
is that already described for aulacocarpa. 

In cunninghamii the pith cells are large, filled with starch,, 
often elongated in a radial direction and bounded by a wavy 
outline of protoxylem. The primary medullary rays are 
strongly marked, and are formed of cells of considerable 
radial diameter. 

Neither endodermis nor pericycle is clearly shown in 
any member of this group. 

IV .—Acacia penninervis Sieb., in transverse section, is re¬ 
markable for the numerous broken concentric rings of 
sclerenchyma or hard bast in the phloem, and for the thickness 
of the bast layer. The vessels vary in diameter from 43 p to 
105 p. The wood-cells produced in autumn have their w r alls 
much thickened, and each annual zone is thus made to add to 
the strength and elasticity of the stem. Dotted tracheides are 
more than usually numerous. 

Passing through the phloem, the cells of the medullary 
rays remain uniseriate, but acquire a greater transverse 
diameter, and are plainly seen in the more internal masses 
of sclerenchyma. In tangential section they measure 103-220 p 
by 6-17 p. In the phelloderm, at intervals, the large cells are 
seen to be placed with the long axis directed radially ; in 
other parts of the inner cortex the longitudinal axis of each cell 
of this inner layer is vertical. These cells retain their proto¬ 
plasm, and have a rather narrowly elliptical nucleus. (Plate 
VI.) 
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V. — Acacia maideni P.v.M. differs radically in its histology 
from all other species examined. The vessels of the xylem 
are few and small, and in young stems all are elongated in a 
radial direction. The medullary rays are narrow and drawn 
out radially, and the cells of the wood parenchyma are less 
thick-walled than usual. Much of the water and dissolved 
minerals of the ascending sap must pass by osmosis through 
the wood-cells of the alburnum. 

Passing through the phloem the medullary rays take a very 
wavy course. In tangential section they measure 110-285 /x 
by 8 to 12 y. The pith is of the usual structure and contains 
a few idioblasts. Strands of sclerenchyma are found in the 
cortex, but this tissue is not as strongly developed as in any 
of other acacias examined. Surrounding the vessels of the 
xylem the wood-cells are larger and their rows more irregularly 
constituted (tangential section) than elsewhere. In the cells 
of the cortex numerous tabulate crystals were noted. (Plate V.) 

VI. —Acacia implexa Benth. The young stem of implexa 
1-2 years old shows the layer of epidermal cells with their 
external thickening of cutin. The pith and xylem are of the 
ordinary type, but the phloem is mainly of soft bast, and 
the sclerenchyma is only moderately developed. In all other 
respects it agrees 'with the characteristics already laid down. 



NEW AND LITTLE-KNOWN SARCO- 
PHAGID FLIES FROM SOUTH¬ 
EASTERN QUEENSLAND. 

By Professor T. Harvey Johhstoh, M.A., D.Sc., and 0. W. 

Tiegs, M.Sc., Walter and Eliza Hall Fellow in Economic' 

Biology, University, Brisbane. 

(Twenty-six Figures.) 

(Read before the Royal Society of Queensland , 27th June , 1921.) 

The sheep maggot-fly problem in Eastern Australia has 
led to a considerable amount of attention being paid to certain 
blowflies, especially in New South Wales where Mr. W. W. 
Froggatt has been investigating them. However, apart from 
some references to a few species, e.g. Sarcophaga aurifrons , very 
little notice has been taken of the Sarcophagidse for many 
years past. In fact there is not an adequate account of even 
one of the flesh flies as yet recorded from the Commonwealth. 
Only two species from Australia have been figured, viz., S. 
aurifrons by Froggatt and S. pachytili by Olliff. The family 
has, then, been almost entirely neglected, this inattention to 
such a common group of large blowflies being no doubt due to 
the difficulty experienced by collectors and workers in differ¬ 
entiating the various forms. Commonly Sarcophagid specific 
characters are far from being obvious, and as a rule it is neces¬ 
sary to study the male copulatory organs in order to differen¬ 
tiate between species which otherwise are very similar. It is 
extremely difficult to allot female specimens to their species 
as they much more eloseJy resemble one another than do 
the males of different species. In order to obtain the two 
sexes we have bred out specimens from larvse deposited by 
captured gravid females. As regards certain of those dealt 
with by us we have examined only males which were captured, 
and in such cases the female is still unknown. 

The senior author, while on a recent visit to U.S.A. and 
England, took the opportunity to submit some Queensland 
Sarcophagids to Dr. J. M. Aldrich, of the National Museum, 
Washington D.C., and Major E. Austen, D.S.O., of the British 
Museum. To those two authorities on Diptera we are indebted 
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for certain identifications referred to later on. Dr. Aldrich 
also kindly allowed ns to make use of the card catalogue of those 
recorded from Australia, the catalogue being the work of Dr. 
C. H. Townsend. 

The first author to deal with any Australian Sarcophagidse 
was Robineau-Desvoidy, who in 1830 published descriptions 
of five species from Sydney, viz., (1) S. depressa, (2) S. peregrina , 
(3) 8. subrotunda, (4) S. rapida, and (5) S. mu sea, all under the 
generic name Mijophora . We have not been able to consult 
his Essai,” but, thanks to Mr. W. A. Rainbow, Australian 
Museum, Sydney, we have seen figures of 8. musca published 
by Gucrin-Meneville, whose specimens came from New Guinea. 
The text relating to the work (Zoology, Voyage of the 
“ Coquille 77 ) was not available, but Figure 4 suggests a Sarco- 
phaga ; the drawing of a front view of the head and face, 
however, shows marked differences from the Sarcophaga type,, 
e.g. the sketch shows the presence of a fully plumose arista, 
prominent first antennal joint, an atypical number and arrange¬ 
ment of the bristles. If the figure be incorrectly drawn, then 
it is possible that S . musca may be that described later by 
Walker as S. irrequieta, since small underfed specimens of the 
latter commonly resemble Musca clomestica at first sight in 
regard to size and colouration. In all probability the remaining 
four, if recognisable, will be found to be common forms in 
the vicinity of Sydney (S. misera being one for example), and 
some of the species described in this paper may be synonyms. 

A little later Macquart (1846, 1855) described three from 
the east coast of Australia, viz., (6) 8 . aurifrons, (7) S . flavi- 
femorata , and (8) 8. ruficornis. The last-mentioned specific 
name is not available, having been preoccupied by 8. ruficornis 
(Fabr.) from East India. No. 7 we do not know. S. aurifrons 
is the name given in Australia to a certain type of blowfly, 
but as a result of our observations we find that probably ten 
or twelve Brisbane species could be included under the descrip¬ 
tion. As we have not access to Macquart’s type, we have 
fixed his name on a particular species based on specimens 
collected in Brisbane by Mr. Froggatt many years ago and 
forwarded to Washington D.C. for determination by Coquillet, 
who labelled some as 8. aurifrons Macq. and others as 8. 
frontalis Thoms. Through the kindness of Mr. Froggatt we 
have been able to examine the determined specimens. 
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Brauer and Bergenstamm (1891) used the name S. aurifera 
. Macq. but we suspect it to be an error for S. aurifrons. At 
any rate it is a mere nomen nudum as used by these two authors. 

Walker (1849) added the names of four species to the list, 
viz., (9) S. impatiens , (10) S. misera. (11) S. irrequieta , and 
(12) S. prcedatrix. The type specimens of all four species are 
in the British Museum and are females labelled as having 
been collected in Sydney, New Holland, Houtman’s Abrolhos 
■ (West Australia), and Port Essington (Northern Territory) 
respectively. We are now able to give full accounts of the 
first three of Walker’s species, but the fourth is not represented 
in our collection. 

' Thomson in 1868 described two Sarcophagids collected 
by the “ Eugenie” naturalists in Sydney, viz., (13) S. ochri - 
palpis and (14) S. pallichrus . The former was stated to be 
near S. aurata, a species described by Macquart (locality, 

? Oceania) ; but we have regarded it as a synonym of S. irre- 
quieta. S. pallichrus , which Van der Wulp placed tentatively 
in his genus Sarcophagula (1887), is not represented in our 
collection. 

There do not appear to be any more references to the 
group until 1891, when Olliff and Skuse named two parasites 
of grasshoppers as (15) Tachina osdipoda and (16) Masicera 
pachytili respectively. Olliff referred to the latter and pub¬ 
lished a figure of it (1891a), the illustration being republished 
by Mac kinn on (1920). The species was subsequently stated by 
Froggatt (1905, 1907) to be a Sarcophaga. Tachina oedipoda 
is a nomen nudum as far as Olliff (1891b) is concerned, but 
Proggatt (1905, 1907) has reported it to be a Sarcophaga ir 
closely related to S. aurifrons. The status of these two flies 
bred from locusts can only be determined by an examination 
of the type material. 

Certain specimens collected in Brisbane and forwarded 
by Mr. Froggatt (1907) to Coquillet for determination were 
reported to be (17) S. frontalis. Owing to Mr. Froggatt’s 
kindness we have been able to synonymise Thomson’s species 
with Walker’s S.< miser a. Besides, the name frontalis is pre¬ 
occupied, having been employed by Doleschall in 1858. 

Information relating to S. aurifrons was published by 
Mr. Froggatt in 1905, 1907, and in 1915. 
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The last Australian Sarcophaga to be described was 
(18) 8. froggatti Taylor, 1917. Thanks to Mr. G. F. Hill, of 
the Australian Tropical Institute, we have been able to give 
an account of this fly. 

Thus, of the eighteen species recorded to date, no less than 
eleven (including one with a preoccupied name) are still imper¬ 
fectly known, many of them being quite unrecognisable from the 
scanty descriptions. Five are fully described (both sexes) in 
our paper, and two have been reduced to synonyms. To the 
list we add fifteen new and one previously known species, 
giving a description of both sextes in the ease of eight new 
ones, and of the male only in the remaining seven. 

We have compared our specimens with the accounts of 
various Sarcophagas from Ne\y Guinea, Southern Asia, the 
East Indies, and the Pacific Islands, as given by Walker 
(1856-1865), Macquart, Thomson, and Parker. Unfortunately 
many of the descriptions published by Macquart and Walker 
are so general or so scanty as to be of very little value for 
comparative purposes. The following species, however, may 
be definitely excluded from synonymy with the species referred 
to in this paper S. ruficornis Fabr. (India and Philippines); 
»S\ orienialis Parker, S. crinita Parker, S. harpax Pand. (all 
from Philippines); S. perpu-silla Walker (New Guinea) ; S. 
robusta Aldrich, S. hcemorrhoidalis Fallen, S. barbata Thomson, 
8. pallinervis Thomson (all from Hawaii) ; and the following 
described by Walker from the East Indies: 8. aliena, 

8. indicata, S. invaria, S. mendax, inextricata, and S. brevis. 

Acknowledgments are gratefully made to Dr. Aldrich 
(U.S. National Museum), Major E. Austen (British Museum), 
Messrs. W. W. Froggatt (Government Entomologist, Sydney)’ 
H. Tryon (Government Entomologist, Brisbane), and G. E 
Hill (Tropical Institute, Townsville, N.Q.), as well as Dr. 
T. L. and Miss M. J. Bancroft (Eidsvold, Q.), for assistance 
in regard to material; also Messrs. H. A. Longman, Director 
of the Queensland Museum, and W. A. Rainbow and A. Mus- 
graye, of the Australian Museum, Sydney, for assistance in 
regard to literature. 

Types, both holotypes and allotypes, will be deposited in 
the Queensland Museum, Brisbane. Paratypes will, if sufficient 
be available, be distributed to other museums such as the Aus¬ 
tralian Museum, Sydney, British Museum, and U,S, National 
'Museum. , ' ":! 

E 
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Although twenty-one species are described in this paper', 
all but one (Hdicobia australis) fall within the limits of the 
genus 8arcopkaga as ordinarily accepted. One species, A. ( Para - 
sarcophaga) omega , probably represents a new generic type 
but we have contented ourselves with the erection of a subgenus. 
Of the remaining nineteen species, the first four described— 
8. impatiens. 8. tryoni . S. alpha , and S. beta —are very large 
flies with bright golden colouration on the head and thorax. 
The females, as far as known, possess scutellar apical bristles. 
Probably S. gamma belongs to this group but it is more greyish 
in general appearance. 8. delta constitutes a group by itself ; 
8.. irrequieta and 8. eta another small group of medium-sized 
greyish flies ; S. misera and 8. dux a fourth group. All the 
others, excepting perhaps 8. bancrofti , are very similar in 
size and general colouration and constitute an aurifrom group. 

We have not attempted to describe any species of w'hich 
only the female is represented in our collection. 

1. Helicobia australis n. sp. (Fig. 24). 

In general appearance a small rather slender grey fly, 5 mm. 
in length and only about 1-2 mm. in breadth. 

Male.— Head. —Front fairly prominent; at its narrowest 
about half the width of eye. Eyes red-browm. Parafrontals, 
cheeks, and back of head silvery, ferruginous in certain lights. 
Frontal stripe very dark chocolate, a little wider than para¬ 
frontals ; mesofaeial plates a pale faw T n colour. First antennal 
joint inconspicuous ; second large, very dark brow r n and with 
a silvery bloom ; third less than twice the length of second, 
silvery. A row r of eight frontals beside frontal stripe. Pro¬ 
boscis dark browrn externally, much paler on internal (anterior) 
part ; palps black ; vibrissa inserted close to oral margin ; 
four facials and three peristomials present. Verticals large, 
lateral verticals absent. Tw r o row r s of black bristles behind 
eyes, upper row the more complete. Silvery hairs clothe the 
back of the head, becoming longer but more sparse below ; 
cheeks with black bristles. 

Thorax as wide as head, and of a silvery grey colour. The 
usual three longitudinal lines are present, but are rather 
irregular and all extend on to scutellum, where the lateral 
ones are only faintly indicated. Thorax deep grey laterally 
and ventrally. Anterior spiracle very small, clothed with 
brown hairs. 
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The last two pairs of anterior acrostichals feebly developed ; 
prescutellar acrostichals moderately strong. Apical seuteilars 
present. Dorso centrals remarkably well developed ; the last 
two pairs as usual much the largest, the more anterior ones 
considerably larger than the prescutellar acrostichals. Two 
intra-alars present; three humerals ; two post-humerals, of 
■which the anterior is the larger. 

Wings. —In the wing the first longitudinal vein is hairy, 
thus placing the species in the genus Helicobia. 

Legs black ; first femur not hairy, tibia shorter than 
tarsus ; second and third legs not hairy, second femur without 
ei comb,” tarsus longer than tibia ; third tibia about as long 
as tarsus. 

Abdomen about as long as thorax, oval; covered with 
short reclinate bristles above, slightly hairy below ; provided 
postero-ventrally with a few rather long bristles. First segment 
of hypopygium greyish ; second segment very dark shiny 
brown, hairy, tipped dorsally with light brown. Forceps 
relatively very large, shiny black, sharply pointed, and exceed¬ 
ingly hairy. Accessory plate somewhat semicircular, hairy. 
Penis fairly heavily chitinised, bearing posteriorly two long, 
prominent, ventrally directed processes, as figured (Fig. 24). 

Described from two males, bred from decaying meat in 
Brisbane. H. australis is the first representative of the genus 
to be recorded from Australasia. 

2. Sarcophaga impatiens Walker 1849 (Figs.' 18, 19). 

In general appearance a large golden and black fly, the 
male measuring about 14 mm. ; the female somewhat shorter, 
about 12 mm. long, and much more thick-set. 

Male. — Head. —A little narrower than widest part of 
thorax. Front not very prominent; about three-fifths the 
width of eyes. Frontal stripe very dark chocolate brown. 
Mesofacial plates a rich golden colour, borders tinged with 
black. Parafrontals golden, with dark reflections ; checks 
bright golden. Eyes red-brown. Proboscis black and brown, 
with .golden hairs ; palps black. Back of head golden, with a 
single row of short black bristles behind eyes. Hairs below 
these golden, becoming v$ry long and bright golden on cheeks. 

First antennal joint very small; second large and very 
dark brown, third over thrice the length of second, dark 
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ferruginous. The second joint bears a prominent bristle. 
A row of thirteen frontal bristles present. Vibrissse inserted 
well above oral margin. Seven facial and five long peri- 
stomial bristles present. Lateral verticals inconspicuous. 

Thorax golden, with the usual three longitudinal stripes, 
the middle one alone extending on to scutellum. Sides and 
ventral surface of thorax golden. Anterior acrostichals present, 
but very feebly developed. Of the posterior acrostichals only 
the prescutellar represented ; these are moderately strong. 
Row of dorsocentrals complete ; last in row very large. Scutel- 
lar apicals present. Anterior intra-alar bristle about as large 
as prescutellar aerostichal. Humeral bristle large but not 
extending beyond pronotum. Anterior spiracle dark chocolate 
coloured, protected b}^ a heavy growth of short golden hairs. 

Legs black and grey. First femur tinged with gold ; 
hairy. Second femur hairy, but not heavily so ; last tibia 
hairy. Pul villi dark brown, fringed with silvery hairs. 

Abdomen in male a little longer than thorax, conical; 
silvery with the usual black and silvery markings, and fre¬ 
quently tinged with gold. Median dorsal black stripe not 
extending on to last segment. Abdomen hairy beneath. First 
segment of hypopygium brown, anterior portion almost 
greyish ; second, dark shining brown, almost black, the 
whole provided with long curly black hairs. Forceps angular 
and fairly sharp-pointed, the uppe^r half provided with a 
number of short anteriorly directed bristles, and with long black 
hairs. Accessory plates dark brown, hairy. Claspers dark 
brown, almost black ; the anterior pair especially strong, due 
to a great thickening of the lower two-thirds. First joint of 
penis dark brown ; second dark brown, black in parts, bordered 
with white antero-ventrally, and provided with hooks and 
chitinous processes, as figured (Fig. 19). 

Female. —This differs from the male in the following im¬ 
portant characters :—Front slightly more prominent than in 
male ; about five-sixths the width of eyes. Eleven frontal 
bristles beside the frontal stripe, and three beside eye ; these 
latter extremely large, even more so than in S. tryoni ; practi¬ 
cally only in this respect can the two females be distinguished. 
Lateral verticals very large. Scutellar apical bristles present, 
but small and fairly close together. First femur clothed with 
short hairs ventrally; longitudinal row of bristles very well 
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developed. Second femur hairless; a “comb"’ not differ-' 
entiated. Neither last femur nor tibia hairy. Abdomen oval, 
shorter and broader than thorax. 

Bred from bad meat. This species is very common 
around Brisbane, especially during early autumn. 

A female was kindly identified for us by Mr. E. E. Austen 
of the British Museum, by comparison with Walker’s type 
(a female) in that collection, described from New Holland. 
A comparison of our bred females with this form allowed us 
to determine the hitherto undescribed male. Walker’s type 
is labelled as having come from Sydney. Others in the British 
Museum have been collected in Tasmania, South Queensland, 
North Queensland (Stannary Hills, Coll. Dr. Bancroft), and 
New Hebrides ; all determined by Mr. Austen. 


3. Sarcophaga tryoni n. sp. (Figs. 9, 10). 

Syn. : S. frontalis (in part) of Australian authors. 

In general appearance bright gold and black. A large 
Sarcophaga , the males measuring about 17 mm. in length, 
though some may be as small as 11 mm. Female considerably 
shorter, measuring about 12 or 13 mm. 

Male. — Head. — Parafrontals bright gold, with dark reflec¬ 
tions. Back of head and cheeks bright gold. Width of front 
about half that of eyes. Frontal stripe black, about as wide 
as parafrontals. Mesofacial plate very pale golden, borders 
tinged with black. First antennal joint very small, dark 
brown ; second much larger, almost black : third joint nearly 
four times the length of second, ferruginous. A row of eleven 
frontal bristles present. Verticals large, lateral verticals 
very small. Epistome prominent, tinged with pink ; proboscis 
black, with golden hairs. Vibrissas large. About seven small 
facial bristles present ; twelve peristomials. One row of 
black bristles behind eyes ; back of head provided with short 
golden hairs, forming a beard-like growth on cheeks. 

Thorax varying from bright gold to almost ashy colour, 
and with the usual three black longitudinal stripes, the middle 
one alone extending on to seutellum. Sides of thorax grey, 
tinged with gold. Anterior spiracle with a strong growth of 
short golden and silvery hairs. 
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Anterior acrostichals present, but only posterior pair well 
developed. Prescutellar acrostichals extend almost to end of 
seutellum. Dorsocentrals complete ; posterior pair extending 
just beyond seutellum. Three humerals, the lowest reaching 
about three-quarters of the distance to mesonotum. Anterior 
intra-alars extremely weak. Scutellar apicals present. 

Legs black and grey. Anterior femora tinged with gold. 
Hows of bristles complete, but not hairy. Second femur with 
short growth of hairs proximo-ventrally; “ comb” developed. 
Third femur with beard-like growth of hairs : third tibia very 
hairy. Pul villi dark brown, with silvery borders. 

Abdomen a little broader than thorax. Silvery, with very 
faint gold reflections ; the usual black markings present. The 
longitudinal black line hardly visible on last segment. Dorsal 
surface with short black reclinate bristles ; ventral side hairy, 
especially posteriorly. Hypopyginm fairly prominent, dark 
brown, almost black, very hairy. Accessory plate brown, 
hairy. Forceps dark brown ; not smooth ; angular ; upper 
part hairy; ventral portion bare ; tip not very sharp. Claspers 
reddish brown. Distal joint of penis divided into anterior 
and posterior parts, the colour of different portions varying 
from white to black, according to the degree of chitinisation ; 
the posterior division provided with four short sharp spines 
(Figs. 9, 10). 

Female. —This differs from the male in the following 
important characters :—It has the shorter, more thick-set 
appearance typical of females. Colouration identical. Front 
at narrowest point as wide as eye. Third antennal joint 
scarcely three times the length of second. Arista slightly 
more-plumose than in male. Frontal stripe a little narrower 
than parafrontals. Ten bristles in inner frontal row ; three 
very large ones comprising the outer frontal row ; the lowest 
reaching not quite to the base of the antenna. Lateral verticals 
absent. Thoracic chsetotaxy as in male. Scutellar apicals 
present, but a little closer together than in male, and situated, 
not lateral to, but behind, the scutellar extension of the median 
longitudinal black stripe. Anterior femur very faintly hairy. 
Second femur not hairy, no “ comb” developed. Third femur 
and tibia without hair. Abdomen a little shorter than thorax ; 
oval. Longitudinal black stripe definite on last segment. 

Bred from bad meat. This species, with which we have 
much pleasure in associating the name of Mr. Henry Tryon, 
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the veteran Queensland Entomologist, is common around 
Brisbane, especially in March. 

S. tryoni is without doubt one of the several species 
formerly included by Australian entomologists under the name 
of S. frontalis. 

4. Sareophaga alpha n. sp. (Fig. 21). 

In general appearance a large brilliant gold-and-blaek 
insect, the male measuring about 15 mm. in length. 

Male .— Head. —Parafrontals bright gold, with dark 
reflections. Cheeks and back of head bright gold. Frontal 
stripe almost black ; a little wider than the parafrontals. 
Front rather projecting and about three-quarters the width 
of the eyes. Eyes reddish brown. First antennal joint small : 
second much larger, black; third about three times the 
length of second, ferruginous, and with a silvery bloom. Arista 
about half as long again as antenna, very strongly plumose. 
Mesofacial plates golden, bordered with black. Proboscis 
black, with pale-gold hairs ; palps black. Epistome prominent. 

A row of eleven frontal bristles present; vibrissas inserted 
somewhat above the oral margin. Five large and numerous 
smaller facial bristles ; thirteen large epistomials. Verticals 
very large ; lateral verticals medium-sized. A single row 
of black bristles behind eyes. Back of head provided with 
golden hairs, which become very long on cheeks. 

Thorax golden, with three longitudinal black lines, of winch 
the middle one extends on to the scutellum. Sides of thorax 
golden, with black markings ; ventral side grey. Anterior 
spiracle black, with a few r golden hairs. 

Anterior acrostichals present, but small. Of the posterior 
acrostichals only the preseutellar occur. Dorsocentrals present; 
last two larger ; last very large. First humeral bristle as large 
as first dorsocentral; last humeral not extending to the 
mesonotum. Scutellar apicals present. 

Legs black, tinged with grey. Femur of first leg tinged 
with gold ; dorsal and ventral longitudinal row r s of bristles 
very well develox^ed ; very hairy. Second femur hairy on the 
proximal ventral side, but not markedly so ; “ comb” differ¬ 
entiated. Third femur very hairy. Third tibia very hairy ; 
second hairy on ventral distal portion ; first not hairy. Third 
tarsus a little longer than tibia. Pulvilli very dark brown, 
borders silvery. 
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Abdomen about as broad as thorax but considerably longer, 
measuring 8 mm. ; pale golden, with the usual black markings. 
The dorsal black line complete. Dorsal surface covered with 
very short black reclinate bristles. Ventral surface slightly 
hairy, especially on last segment. Hypopygium large, shiny 
black, hairy. Forceps shiny black, and very definitely 
angular ; lower arm of the angle bare, upper arm hairy ; at 
the angle a number of short hairs and short blunt bristles. 
Accessory plate very dark brown, hairy. The posterior clasper 
is remarkable, in that it is provided with three prongs. 

The penis closely resembles that of S. crinifa from the 
Philippines, described and figured by Parker (1917). The 
upper joint is very dark brown, in places shining black. The 
lower is heavily chitinised on its proximal side, and from this 
are given off two anteriorly projecting curved shiny black 
hooks, supported dorsally and ventrally by a pair of large, 
but not heavily chitinised, “ sheaths” (Fig. 21). 

Described from two males caught around bad meat in 
Brisbane. 


5. Sarcophaga beta n. sp. (Fig. 6). 

In general appearance a large golden insect; smaller 
specimens not unlike S. aurifrons Mcq. Length 11 to 14 mm. 

Male. — Head .—Front slightly prominent, about half the 
width of eyes. Eyes dark red-brown, rather flat in front. 
Frontal stripe nearly black, as wide as parafrentals. Para- 
frontals, gence, and occiput bright golden. Mesofacial plates 
golden, borders tinged with silver. First antennal joint 
inconspicuous, second large and very dark ferruginous, third 
less than thrice the length of second and of a dee}) fawny 
colour, Epistome not very conspicuous. Vibrissa) large, 
inserted well above oral margin ; seven facials present, eight 
peristomials ; thirteen pairs of frontals beside frontal stripe ; 
verticals fairly large, lateral verticals absent. A single row 
of black bristles behind eyes ; occiput covered with weak 
golden hairs, which form a bright-gold beard-like growth 
on the posterior parts of the gense ; anterior part of gense with 
shorter bright-golden hairs. Proboscis typical. 

Thorax golden, with the usual black stripe, the median 
one alone extending on to scutellum ; sides golden ; under 
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side greyish. Three humerals present ; the last two pairs of 
anterior acrostichals feebly represented. Of the posterior 
set, only the prescutellars are developed. Dorso central row 
complete ; two intra-alars present. Anterior spiracle with 
light-brown hair. 

Legs black and grey. First femur hairy ; the longitudinal 
rows of bristles very completely developed ; tibia longer than 
tarsus. Second femur hairy proximo-vent rally ; a '‘comb 11 
differentiated ; tibia extremely hairy. Third femur very hairy ; 
tibia moderately so. 

Abdomen with usual black and white markings, the 
median black line extending faintly on to last segment. Covered 
above with short reclinate bristles, below rather hairy. 

First segment of hypopygium brown, slightly pollinose ; 
second shiny, almost black, hairy. Forceps shiny black, 
sculptured externally; approximated for about two-fifths 
their length, sharply pointed, angular in lateral view, the 
upper arm only being hairy. Accessory plates somewhat 
oval in shape, dark brown, with long hairs. Gaspers very dark 
brown ; posterior elasper very broad ; the anterior clasper 
with two strong processes. The anterior part of the membrane 
surrounding the base of the penis also develops a short, blunt, 
yellowish process. Distal joint of penis fairly heavily chitin- 
ised. It is of the S. crinita type, as figured by Parker (1917), 
and consists of a posterior sheath, which lodges the base of a 
pair of strong processes, serrated anteriorly, and tipped with 
white. Anterior to the sheath is a movable hook-like structure; 
bearing in front a strongly serrated membrane, greyish in 
colour. The whole copulatory organ very closely resembles 
that of 8. delta. 

Female.— This differs from the male in the following 
characters ;—Eyes rather flat in front, giving the front a 
rather prominent appearance. Front about three-fifths the 
eye-width. A row of nine frontals beside frontal stripe, and 
three larger ones immediately beside eyes. 'Lateral verticals 
present and well developed. Thoracic chaetotaxy as in male, 
except that apical scutellars are rather weaker. First femur 
moderately hairy, tibia slightly longer than tarsus. Second 
and third femora and tibise hairless. No “ comb' 1 ' on second 
femur. 

Described from two males and two females bred from 
decaying meat in Brisbane, February 1921. 
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6„ Sarcophaga gamma n. sp. (Fig. 15). 

In general appearance a medium-sized fly, about 13 mm. 
in length, and of a faintly golden greyish colour. 

Male.— Head. —Front not very prominent; about three-' 
quarters the width of the eye. Frontal stripe very dark, 
chocolate brown, nearly black ; almost twice the width of the 
parafrontals at their narrowest point. Parafrontals, gonso, 
and occiput bright golden. First antennal segment more 
conspicuous than usual ; second large, very dark brown ; 
third a dark fawn colour and about twice the length of second. 
Frontal field pale golden, borders dark ; epistome not promi¬ 
nent. Proboscis and palps as usual. Eyes dark red-brown. 
Nine frontals. Verticals moderately developed ; lateral 
verticals small. Vibrissse inserted well above the oral margin. 
Four facials and twelve peristomials present. A single row 
of short black bristles behind eyes ; hairs below this short 
and golden, becoming longer below on the gense ; those on 
anterior part of genae shorter. 

Thorax grey, tinged with gold. The usual three black 
lines present; the median extending on to scutellum where 
the laterals are only indistinctly represented. Under side grey ; 
sides grey, tinged with gold. Of the acrostichals only tho 
prescutellar are present, and these are but very faintly 
developed. Dorsocentral row complete. Apical scutellars 
present; anterior intra-alars exceedingly weak. Anterior 
spiracle with pale-golden hairs. 

Legs grey and black. Fitst femur with just a tinge of gold, 
slightly hairy ; longitudinal rows of bristles very complete. 
Second femur hairy proximo-ventrally, with a ■well-defined 
comb” distally ; tibia longer than tarsus. Third femur 
hairy ; tibia heavily clad with short hairs. 

Abdomen covered dorsally with short reclinate bristles ; 
hairy beneath. Conical in general shape, and a little longer 
than thorax. With the usual black and white markings ; the 
dorsal black line extending on to last segment. 

First segment of hypopygium silvery ; second half the 
length of first, nearly black and shiny, hairy. Accessory 
plates, triangular, brown, hairy. Forceps very well developed, 
shiny black, approximated for over half their length ; tips 
bare, remainder very hairy. Claspers simple ; dark shining 
black. First joint of penis very dark brown ; second dark 
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brown and shiny black, in places white. The distal portion 
is divided into two parts, of curious appearance, as figured 
(Tig. 15). 

Described from two males captured around decaying 
meat in Brisbane, April 1921. 

, 7. Sarcophaga delta n. sp. (Fig. 13). 

In general appearance a large grey fly, about 15 min. in 
length. 

Male.— Head. —Front slightly prominent, about two-fifths 
the width of eye. Frontal stripe very dark chocolate, rather 
narrower than parafrontals, which are pale golden, and rather 
more heavily pollinose than usual; genas rather brighter 
golden ; occiput silvery with pale-golden tint. Mesofacial 
plates silvery, with somewhat darker borders ; ptilinal suture 
fairly distinct throughout life. First antennal joint rather 
more prominent than usual ; second large and nearly black 
third a fawn colour, and about thrice the length of the second. 
A row of ten frontals beside frontal stripe ; eight facials, and 
fourteen peristomials, some of the latter exceedingly large. 
Verticals present; lateral verticals present, but very weak. 
A single row of black bristles behind eyes. Back of head 
heavily clad with pale-golden hairs, developing into a beard- 
' like growth postero-ventrally, and much shorter on the anterior 
part of the gense. Proboscis as usual, palps black. 

Thorax .—This is of a deep grey, with the usual black 
longitudinal marks, the middle one alone extending on to 
scutellum. Lateral and vertical parts grey. Anterior spiracle 
heavily coated with short brown hairs. Shoulder armed with 
moderately long black bristles. Anterior acrostichala all 
present, though very weak, posterior pair rather stronger than 
the others. Of the posterior row, only the prescutellars are 
present; these are very strongly developed. Apical scute!lars 
very long. Dorsocentral row complete. There is an indication 
of a third intra-alar. 

Legs black and grey. First femur slightly hairy, tibia, 
longer than tarsus. Second femur slightly hairy proximo- 
ventrally, a “ comb 75 differentiated; tibia hairy. Third 
tibia hairy ; of a dark-brown colour. 

Abdomen a deep grey with the median longitudinal deep- 
brown line feeb!y developed, and not distinctly visible on 
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last segment. Segments very faintly tinged with deep brown. 
Covered dorsally with short, black, reclinate bristles ; slightly 
hairy ventrally, on all except last segment, which is very 
hairy. 

First segment of hypopygium pale brown anteriorly, nearly 
black posteriorly, hairy ; second segment shiny black and 
only very lightly hairy. Forceps very long, deep brown above, 
black below and slightly angular ; not very sharply pointed. 

Angle” armed with short black bristles ; claspers dark 
shiny brown ; the anterior clasper with two prongs. The 
penis shows a remarkable resemblance to that of Sarcophaga 
beta , which is in every other respect a quite distinct fly. The 
large anterior ec hook” is present, but rather more slender ; 
the pair of ventrally directed prongs also present, but not 
serrated anteriorly. 

Described from one male captured by Mr. H. Jarvis on 
flowers in Brisbane, and kindly donated by Mr. Tryon. 


8. Sareophaga irrequieta Walker 1849*(Figs. 1, 2, 3). 

Svns. : 8. ochripalpis Thomson 1868. 

S. frontalis Johnston and Bancroft 1920. 

In general appearance an ashy coloured fly, about 11 to 
12 mm. long, though at times much smaller (7 mm.). 

Male. — Head .—Parafrontals silvery with dark reflections, 
and very faintly tinged with gold. Front at narrowest part 
about one-fifth the width of head. Frontal stripe almost 
black, one and a-half times the width of parafrontals. Meso- 
facials faintly golden in the middle, more silvery at sides. 
First antennal joint small; second large and black; third 
over thrice the length of second, ferruginous, with faint silvery 
bloom. Arista plumose for over half its length and consider¬ 
ably longer than the three antennal joints combined. Eyes 
dark red-brown, the anterior facets larger than the posterior. 
Back of head dark grey, faintly tinged with gold immediately 
behind the eyes ; cheeks lighter grey, gradually merging into 
the colour of the parafrontals. Proboscis dark brown, almost 
black, clothed with long golden hairs. Palps varying from 
ferruginous to almost black. Vibrissse long, inserted close to 
the oral margin. About ten moderately large facial bristles 
present. About ten rather long epistomials. Cheeks covered 
with short black bristles. A single row of twelve frontal 
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bristles. Lateral verticals very small. Three rows of black 
bristles behind eyes. Hairs, behind these, short and golden. 
Gense provided with very long silvery hairs. 

Thorax grey, faintly tinged with gold, especially around 
sides ; frequently the thorax is quite grey. Three fairly 
regular longitudinal stripes present, of which the middle one 
alone extends on to the scutellum. Anterior spiracles dark 
chocolate in colour, covered with short silvery hairs. Ventral 
side of thorax greyish, provided with short black bristles ; 
median ventral plates pink. Three humeral bristles present, 
of which the lowest two are rather large, and much larger 
than the first. Of the acrostichals, only the prescutellar pair 
is present. Anterior dorsocentrals rather weak. First posterior 
dorsocentral very weak ; second a little larger, third much 
larger, fourth extending well beyond scutellum. First intra- 
alar very small, second very large. Apical scutellar bristles 
present. 

Legs .—Coxae dark grey, well armed with bristles. Femora 
black and grey, often faintly tinged with gold. First femur 
slightly hairy on its proximal ventral side ; second femur 
more hairy, median ventral bristles differentiated into a 
comb” ; third femur hairy on median ventral side. Pul villi 
dark brown, fringed with very minute silvery hairs. 

Abdomen greyish gold in appearance, with the ordinary 
black markings. Upper surface covered with short reclinate 
bristles ; ventral side hairy. 

Hypopygium shining black, hairy, and not visible from 
above. Forceps shiny black, sculptured, dark brown on 
inner surface. Accessory plates brown, hairy, but not markedly 
so. Clasx3ers heavily chitinised, shiny black. 

The first joint of the penis is dark brown ; the focoud 
forms a highly chitinised structure almost uniformly black. 
Viewed Neutrally (Figs. 1, 2) it is triangular in shape, the apex 
of triangle pointing backwards. The organ is provided with 
two pairs of downwardly, outwardly, and ventrally projecting 
pale-brown chitinous processes, and with a pair of very heavily 
chitinised triangular, somewhat rounded masses, highly 
serrated on their anterior surface, giving the whole organ a 
remarkable appearance in lateral view (Fig. 3). In ventral 
view there can be seen two pale-yellow inwardly projecting 
chitinous pieces given off from the more anterior part of the 
triangle. 
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Female. —This differs from the male in the following 
characters :—Front less than one-third width of head. A row 
of eleven frontals beside the frontal stripe, three others 
immediately beside the eye, and converging above on to the 
first row. Lateral verticals nearly as large as verticals. Scutel- 
lar apicals absent. Legs not hairy. Anterior femur with 
very complete ventral row of bristles : only slightly hairy. 
In the second femur, the median ventral row is poorly 
developed ; no <e comb 5 ’ is differentiated. Third femur not 
hairy. Pulvilli in the form of short tubes. Abdomen a little 
longer than thorax ; oval. Sometimes grey, at other times 
distinctly golden. Ordinary black markings present. A 
black stripe, sometimes very distinct, runs down the middle 
of the abdomen. Dorsal surface with small reclinate bristles ; 
ventral surface hairy, especially posteriorly. 

This species appears to be identical with S. ochripalpLs 
Thomson 1868, originally described from Sydney. We have 
suggested that 8. irrequieta may perhaps be synonymous with 
8. musca described many years earlier by Robineaii-Desvoidv 
(1S30). Walker's type specimen, a female, came from the 
Houtman's Abrolhos, off the coast of West Australia. Our 
material w^as bred from decaying meat in Brisbane. 

9. Sarcophaga eta n. sp. (Fig. 14). 

In general appearance a medium-sized fly, about 11 mm. 
in length and closely resembling 8. irrequieta Walker. 

Male. — Head. —Front a little prominent, about half the 
width of eyes. Frontal stripe very dark brown, a little wider 
than parafrontals. The latter silvery, tinged faintly with 
gold ; cheeks a little paler. Rear of head faintly golden, 
almost silvery. Mesofacial plates silvery, tinged with gold ; 
borders blackish. Eyes red-browm. First antennal joint 
longer than usual, easily visible ; second more slender and 
longer than usual, nearly black ; third joint less than twice 
length of second. Arista plumose but not very strongly so. 
Proboscis dark brown ; palps very dark ferruginous, almost 
black. The ptilinal suture remains very distinct throughout 
life. A row r of nine frontals beside the frontal stripe. Vibrissse 
inserted just above oral margin. Five rather ^rnall facials 
present ; peristomials eight in number, not very large. Cheeks 
provided with small black bristles. Two rows of black bristles 
behind eyes, the upper the more complete. Back of head covered 

p 
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•with short silvery hairs, which become longer on cheeks, 
but do not develop into a strong beard-like growth. Vertical 
bristle large ; lateral vertical very small. 

Thorax grey, with three longitudinal black lines, of which 
the middle one alone extends on to scutellum. Tip of scutellum 
faintly golden. Lateral and vertical parts of thorax grey. Of 
the acrostichals, only the prescutellar pair is present. Dorso- 
centrals complete, the last pair just extending beyond 
scutellum. Three well-developed humerals present. Apical 
scutellar bristle present. Anterior spiracle dark chocolate 
colour, with brown hairs. 

Legs black and grey. First femur slightly hairy proxi- 
mallv ; ventral longitudinal row of • bristles very complete ; 
first tarsus not longer than tibia. Second femur slightly 
hairy on proximal ventral half, Ctf comb” developed ; second 
tibia hairy ; tarsus a -little longer than tibia. Third tibia 
hairy ; tarsus nearly as long as tibia. Pulvilli brown, fringed 
■ with delicate silver hairs. 

Abdomen a little longer than thorax, with the usual black 
and silvery markings, the middle black line not definite on 
last segment. Short black reclinate bristles above, hairy 
beneath. Hypopygium almost black, shiny, very hairy. 
Forceps fairly straight, provided with a heavy growth of short 
hairs on its upper half. Posterior connecting membrane very 
feebly developed, though the forceps are approximated for 
about two-thirds their length. Accessory plates triangular, 
very dark brown, hairy ; claspers shiny black. The penis 
is probably to be regarded as of a much modified tub eras a 
type ; the posterior ventral spine being present and the 
anteriorly projecting chitinous bars represented by a pair of 
somewhat slender, curved, non-bifurcated pieces of chitin. 
Foliaceous chitin masses resembling those of S. misera var. 
dux are present, but are produced ventrallv each into a long 
brown chitinous process. 

Female. —This differs from the male in the following 
important characters :—Front slightly wider than eyes ; an 
inner row of nine frontal bristles' present, an outer of three, 
of which the lowest is very large. Scutellum more abbreviated 
than in male. Thoracic chaetotaxy as in male, except that last 
pair of posterior dorsocentrals extend well beyond scutellum. 
Scutellar apicals absent. 
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Legs .—First femur not hairy; second and third femora 
and tibiae devoid of hair, no “ comb” on second femur. 
Abdomen shorter than in male, oval; the middle black line 
extending on to last segment. 

Described from specimens bred by Mr. Henry Trvon from 
fish, in Brisbane. We have also collected one male attracted 
to bad meat in Brisbane. 


10. Sareophaga misera Walker 1S49 (Fig. 22). 

Syns. : 8. frontalis Thomson 1868. 

8. frontalis (in part) Froggatt 1907. 

8. frontalis Tryon 1917. 

8. misera Oleland 1912, 1913. 

S. misera Johnston and Bancroft 1920 (a and b). 

A moderate-sized fly, approximately 12 mm. in length, 
though some specimens may be as small as 7 mm. 

Male. — Head .—Parafrontals pale golden, somewhat darkly 
tinged. Breadth of front at narrowest point about one-fifth 
width of head ; cheek height one third that of eye. Eyes 
dark red-brown. Frontal stripe dark brown, almost black. 
First antennal segment inconspicuous ; second large and 
black ; third black, tinged with grey, and about twice the 
length of the second. Arista plumose for over half-its length. 
One row of black chaetse behind eyes. Bristles below these 
irregular, dark, merging into longer golden hairs on gense. 
Anterior part of cheek provided with long black chsetse. First 
segment of proboscis black, tinged with silver and pink; 
second segment shiny black ; hairs of proboscis dark golden. 
Palps varying from brown to almost black. Lateral verticals 
absent. Vibrissse inserted just above the oral margin. A 
single row r of ten frontal bristles present, reaching down below- 
the insertion of antenna. 

Thorax greyish, tinged with gold; sometimes rather 
bright gold in appearance. Three dark irregular longitudinal 
stripes, extending on to the scutellum. Thorax at wing inser¬ 
tion pinkish. Bristles on thorax rather short, reclinate. 
Three humeral bristles present, of which the lowest is the 
longest. Anterior acrostichals absent. Three anterior dorso- 
centrals present, but very short. Outer presutural very large. 
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inner very weak. Four posterior dorsocentrals, first short, 
second a little longer, third much longer, fourth extending 
well beyond scutellum. Seutellar apical present. Three 
(at times five) sternopleurals. Ventral side of thorax silvery, 
sometimes tinged strongly with gold. Clothed with short 
black bristles, but not thickly. 

Legs black, tinged with grey. Second and third coxae 
tinged with silver and pink. Coxae strongly armed with 
reclinate bristles. Proximal end of first femur with a small 
number of rather short hairs ; second femur provided on its 
lower proximal half with a beard-like growth of very long 
hairs, while extending from the hairs to the top of the femur 
on its posterior part is a row of short stout bristles, about ten 
in number, forming a “ comb.” Tarsi not shorter than tibiae ; 
pul villi large, black, fringed with minute white hairs. 

Abdomen black and silvery, clothed above with short 
reclinate bristles, beneath with longer hairs. Second segment 
without marginals ; third with two ; complete row on fourth. 

Hypopygium black, not very prominent. Forceps black. 
Hypopygium and upper part of forceps provided with long 
curly hairs, which gradually shorten on the forceps ; the tip 
of the latter bare. Prongs of forceps connected for varying 
distances by membrane. Copulatory organs of tuberosa type. 
Claspers dark brown. Accessory plates almost black, hairy. 
First joint of penis black, heavily chitinised; second joint- 
somewhat triangular, the posterior end produced into a short 
sharp point, and bearing two large forwardly projecting prongs 
slightly bifurcated anteriorly ; tho whole dark brown, except 
in the most heavily chitinised parts, which are black. Between 
the anteriorly projecting chitinous pieces is a pair of pale- 
yellow serrated chitinous processes. The anterior portion of 
the penis is whitish. 

Female, —The female is usually a little larger than the 
male, especially, of course, in the abdominal region. 

Front about one-third the width of head. Frontal bristles 
in two rows ; one beside the eye, consisting of four bristles ; 
the other situated along the frontal stripe and composed of 
ten bristles.* Seutellar apicals absent. Anterior femur slightly 
hairy, others not so ; the ventral row of bristles of the second 
femur complete, i.e. no “ comb” is differentiated. Third coxa 
bears a shoH apical bristle. 
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Abdomen oval ; genital segments are not visible from 
above. First ventral.plate short but wide, second longer but 
narrower and bearing ten bristles, third still narrower with four 
bristles, fourth very narrow, fifth and sixth very narrow and 
fused. 

Our specimens were bred from bad meat in Brisbane and 
horsedung in Eidsvold, t . 

This species was first described by Walker (1849, p. 829), 
the type in the British Museum being a female from 1,4 New 
Holland.” That institution also has specimens sent by Dr. 
Bancroft from the Burnett River. Mr. E. E. Austen, of the 
British Museum, has identified for us, by comparison with 
Walker’s type, some females which are co-specific with other 
females common in Brisbane, while males have been obtained 
by breeding. 

Mr. W. W. Eroggatt, of Sydney, has kindly allowed us to 
examine a specimen collected at North Pine, near Brisbane, 
originally determined for him by Coquillet as S. frontalis, 1 and 
referred to by him under this name (Froggatt, 1907, p. 315). 
It has been found specifically identical with S. misera. John¬ 
ston and Bancroft (1920, p. 75) have already referred to the 
presence of this species (Burnett River and Brisbane), while 
Cleland (1912, p. 150 ; 1913, p. 567) reported its occurrence 
in Sydney and Adelaide. Walker in his original description 
mentioned its presence in West Australia. Mr. Tryon (1917, 
p. 53) has referred to S. frontalis as one of the Queensland sheep 
maggot-flies. It seems to occur, then, over the whole of 
Australia. 

11. S. misera Walker var. dux Thomson 1868 (Fig. 23). 

Syns.: S. dux Thomson 1868. 

S. frontalis (in part) Eroggatt 1907. 

S. subtuberosa Parker 1917. 

Among the male Sarcophagus captured -around carrion in 
Brisbane are a few which are in every way identical with the 
males of S. misera except for small differences in the structure 
of the penis. In these forms the anteriorly projecting bifur¬ 
cated chitinous bars at the termination of the organ are con¬ 
siderably shorter and stouter, whereas the chitinous mass 
above these is much w T eaker, and even foliaceous in appearance 

1 Thomson's specific name was already preoccupied, 8. frontalis 
having been given to a fly from Amboina by Doleschall in 1858. 
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(Fig. 23). One of these males was submitted to Dr. J. M. 
Aldrich of the United States National Museum, who determined 
it as S. dux Thomson. These males cannot be distinguished 
from S. subtuberosa , described from the Philippines and Guam 
by Parker (1917). In a note to Dr. E. W. Ferguson of the 
Health Department, Sydney, Dr. Parker referred to the latter 
species as being synonymous with 8. dux Thomson. A female 
specimen of 8. dux from Honolulu, kindly lent us by Mr. Henry 
Try on, is indistinguishable from females determined by E. E. 
Austen as S. mi sera. These forms-agree so closely with Walker’s 
species that the differences are sufficiently recognised by placing 
the flies under the name S. mi-sera var. dux. 

The distribution of this variety is very vide. Thomson 
described his material from Honolulu, where its presence has 
also been referred to by Grimshaw and by Timberlake (1917). 
Parker's specimens came from the Philippines and Guam ; ours 
were captured in Brisbane. This variety is one which has 
no doubt been included under S. frontalis by Australian 
authors, and is probably common in New South Wales. 


12. Sareophaga aurifrons Macquart 1846 {nee Doleschall 
1858) (Fig. 4). 

Syns. : S. aurifera Brauer and Bergenstamm. 

S. aurifrons Froggatt 1905, 1907, 1915. 

S. aurifrons Tryon 1917. 

S. aurifrons Johnston and Bancroft 1920. 

S. aurifrons Maeldnnon 1920. 

In general appearance a medium-sized greyish golden 
fly, about 10 mm. in length. 

Male. —There is considerable variation in the shape of the 
head. In some specimens the eyes are either flat in front or 
(sometimes) slightly bent inwards giving the small frons a very 
prominent appearance. In each form the frons at its 
narrowest point is about one-third the width of eyes ; while 
the frontal stripe is wide below, then becoming exceedingly 
narrow (less than half the width of parafrontals), widening 
again in the region of the ocelli. In other specimens the eyes 
are more projecting, the front proportionally less prominent, 
and the frontal stripe about two-thirds the width of an eye. 
The tv T o types may occur among forms bred from the same 
parent. Eyes very dark red-browm. Parafrontals bright 
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golden, with dark reflections genm paler gold provided with 
"black "bristles. Occiput bright golden. Mesofaeial plates very 
pale gold, almost silvery, with dark borders. 

First antennal segment moderately conspicuous, black ; 
second large, black, with silvery bloom ; third less than twice 
the length of second, ferruginous, with silvery bloom. Vibrissa 
inserted close to oral margin ; four small facial bristles ; 
seven or eight epistomials. A row of nine frontals present. 
Verticals moderately large, lateral verticals inconspicuous. 
Three rows of black bristles behind eyes; gen.se with short 
golden hairs posteriorly, longer below, but never forming a 
beard-like growth. 

Thorax greyish gold above, brighter gold on sides, grey 
beneath. Dorsal surface with the three usual longitudinal 
stripes of which the middle one alone extends on to scute!luni. 
Anterior spiracle dark chocolate, well provided with yellowish 
silvery hairs. Of the acrostichals only the proseutcllar pair 
present. The row of dorsocentrals is complete, the posterior 
pair extending well beyond the scutellum. Anterior intra- 
alar very weak. Upper humeral very weak. Scutellar apicals 
small. Halteres brown. 

Legs black and grey. First femur very faintly tinged with 
gold ; longitudinal rows of bristles complete ; not hairy ; 
tibia a little longer than tarsus. Second femur not hairy ; 
a A comb ” of eight bristles differentiated; second tibia 
hairless, and much longer than tarsus. Third femur very faintly 
hairy ; tibia a little longer than tarsus, hairless. 

Abdomen somcnvhat shorter than thorax, with the usual 
black and silvery markings, the silvery predominating. The 
median longitudinal stripe does not extend on to the last seg¬ 
ment. Hypopygium not visible from above ; very dark 
shining brown, almost black, and provided with rather short 
black hairs. Forceps slightly curved, sharply pointed, shiny 
black, hairy ; posterior two-thirds bare. Gaspers dark shiny 
black. The penis is a very complex organ ; first joint shiny 
black ; the second very strongly cliitinised and provided with 
several complex white or brown chitin pieces (Fig. 4), 

Female.— This closely resembles the male in general 
appearance and body proportions. Frons a little broader than 
width of eye. Frontal stripe about the width of parafrontals. 
Outer row of three frontal bristles well developed. Thoracic 
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chsetotaxy as in male except that the apical scutellars are 
absent. The second femur does not develop a “ comb.’’ 
Posterior trochanter with apical bristle. Abdomen a little 
more rounded than in male : the dorsal longitudinal line 
extends on to last segment. 

Our specimens were bred from bad meat in Brisbane in 
November 1920. 

Mr. W. W. Froggatt kindly allowed us to examine a female 
fly from the Brisbane district, determined for him by Coquillet 
as S. aurifrons Maequart. This female could be identified 
specifically with others which we have bred (along with the 
males) from bad meat. As these flies did not differ in any way 
from the scanty description given by Maequart, we have 
accepted them as belonging to this species, hoping, by giving 
an account of the male copulatory organs, to remove the con¬ 
fusion which appears to prevail regarding this fly. Maequart\s 
account could cover several species, and an examination of 
his type, if in existence, would be necessary to settle which, 
if any, of the many related forms herein described actually 
represents his species. Failing that, the above account will 
stand as valid for the species. 

This fly is generally regarded as one of the sheep maggot- 
flies of N.S.W. and Queensland (Tryon 1917, p. 53). Maequart 
mentioned as localities ce New Holland J? and Tasmania. It 
is not very common about Brisbane. Mr. W. W. Froggatt 
has given a coloured figure and a short account (1905 ; 1907 ; 
1915, p. 29, fig. 4). Mackinnon (1920, p. 553) has also published 
a figure. 

In 1858, Doleschall described a different fly from Amboina 
as S. aurifrons n. sp., but as the specific name was already 
preoccupied his species might be renamed 8. doleschalli. 


18. Sarcopliaga froggatt! Taylor 1917 (Fig. 12). 

Syns. : S. knabi Parker 1917. 

8. aurifrons (in part) of Australian authors. 

General appearance grey and golden. A medium-sized 
fly, varying from 6 to 11 mm. in length. 

Male. — Head .—Front a little less than half the width of 
eyes. Parafrontals bright golden. Mesofacial plates pale 
golden, borders faintly tinged with browm. Cheeks and genae 
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golden. Frontal stripe ferruginous, with a faint silvery brown. 
First antennal segment short and black ; second much larger , 
black, with a ferruginous tinge, and silvery bloom ; third 
joint about twice the length of the second. Arista dark brown 
at base, remainder light brown ; strongly plumose for over 
half its length. Eyes reddish brown. Epistome prominent 
and silvery. A single row of black bristles behind eyes ; 
bristles behind these weak and golden, becoming very long 
below. Cheeks provided with short golden hairs. A row of 
nine frontal bristles present. Lateral verticals present, but 
not very large. Four very weak facial bristles, also eight 
somewhat larger epistomials. 

Thorax somewhat ashy coloured above, tinged with gold. 
Longitudinal stripes irregular, the middle one alone extending 
on to the seutellum. Ventral side of thorax greyish, with 
golden areas. Anterior spiracle brown, clothed with golden 
hairs. 

Of the acrostichals only the prescutellar pair present. 
Anterior dorsocentrals weak, first posterior weak, second weak, 
third considerably larger, fourth very large. Three humerals 
present, of which the lowest is very large, extending beyond 
the pronotum. Scutellar apicals very large. Anterior intra- 
alar bristle as large as first anterior dorsocentral. 

Legs dark, grey, tinged with silver. Inner side of coxae 
grey, armed with long reclinate bristles, outer side dark, 
ferruginous. First femur hairy on ventral side, but not 
markedly so. Second femur a little hairy proximally, mid- 
ventral row of bristles developed into a cc comb.” Third femur 
strongly hairy. .Third tibia very hairy. Pul villi brown. 

Abdomen silvery with ordinary dark-grey markings, 
provided above with short reclinate bristles, below with long 
hairs. Hypopygium very dark brown, almost black, very 
hairy. Forceps brown above, black below, hairy, tips bare ; 
connecting membrane poorly developed. Accessory plates 
dark brown, provided with long thin hairs. Claspers shiny 
black. 

The penis is of the tuberosa type ; the chitinisation being 
not markedly heavy, so that the greater part of the organ is 
brown, not black. It is somewhat triangular in shape, the 
posterior ventral comer giving off a very short blunt process, 
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from which a pair of yellowish ec scythe-like” processes run 
forwards and meet. Immediately above this there is a com¬ 
plicated but rather weak mass of chitinised tissue (Fig. 12). 

Female. —The female differs from the male in the follow¬ 
ing characters :—Front equal to width of eyes. Lateral ventral 
bristles almost as large as verticals. Eight frontal bristles 
beside frontal stripe ; three others converging upon these 
beside the eye. Lowest humeral bristle does not extend to 
mesonotum. Femora not markedly hairy ; no comb 55 
developed on second femur ; posterior tibia hairless. Abdomen 
a little shorter but broader than thorax ; oval in shape, and 
with the usual black and grey markings. 

A male of this fly v T as submitted to Dr. Aldrich, who 
determined it, by an examination of the male genitalia, as 
S. knabi Parker 1917. Mr. G. F. Hill of the Tropical Institute, 
Townsville, kindly sent us some specimens which he found 
to be co-specific with Taylor’s type in the Institute Collection. 
A comparison of the male genitalia of these forms, with the 
specimen which Dr. Aldrich determined as 8. knabi , shows, 
the two to be specifically identical, and to agree entirely, also, 
with S. knabi as described by Parker. 8. froggatti Taylor and 
8. knabi Parker are therefore synonymous, the former having 
a lew months’ priority. Townsend (1917, p. 191) created a 
genus Glancosarcophaga with 8. knabi as type. If the genus 
he accepted then the correct name of the type is G. froggatti. 

This fly has a very wide range. Taylor’s material came 
from Winton (Central Queensland) ; our own is from Brisbane ; 
Dr. Parker’s specimens were collected in the Philippine 
Islands. 


14. Sarcophaga zeta n. sp. (Fig. 20). 

General appearance closely resembling 8. aurtfrom Macq. 
Length 12 mm. 

Male. — Head .—Front not very prominent; at its narrow¬ 
est about two-fifths the eye-width. Frontal stripe very dark 
brown, almost black, equal in width to the parafrontals. The 
latter bright gold, with dark reflections ; gense a little paler 
golden. Eyes dark red-brown. Mesofacial plates bright 
golden, borders very faintly tinged with black ; back of head 
golden. Epistome prominent, pinkish. First antennal joint 
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inconspicuous; second much larger, nearly black; third 
ferruginous, with silvery bloom, and thrice the length of 
second. A row of fourteen frontal bristles present; seven 
facials; nine epistomials. Proboscis black, with golden 
hairs ; palps almost black. A single row of black bristles 
behind eyes ; hairs on back of head golden ; hairs on genae 
pale gold, and moderately long. Verticals present, but not 
very large ; lateral verticals absent. 

Thorax pale golden, with three longitudinal black stripes 
of which the middle one extends as a faint indication on the 
scutellum. Scutellum distinctly grey. Sides of thorax pale 
gold and silvery ; ventral side grey. Last pair of anterior 
acrostichals present; preseutellar acrostichals well developed. 
Dorsocentral row complete, the last two larger than others ; 
three humerals well developed, the lowest not extending to 
mesonotum. Anterior intra-alar slightly larger than usual. 
Scutellar apicals well developed. 

Legs black and grey. First femur golden on ventral side ; 
longitudinal row of bristles complete; femur moderately 
hairy. Second femur with a well-developed ** comb,” only 
very slightly hairy ; second tibia not hairy. Third femur only 
faintly golden on under side, and lightly clothed with short 
hairs. 

Abdomen silvery and black, as usual ; very hairy on 
ventral surface. Hypopygium very dark brown almost black, 
less hairy than usual. Forceps, when viewed externally, shiny 
black, slightly sculptured and angular, but when viewed inter¬ 
nally they appear dark brown. They are closely approximated 
for over half their length, but no connecting membrane is 
developed. At the angle are about ten short, stout, black 
bristles. The upper portion is hairy. Accessory plates brown 
and provided with only short hairs. Claspers brown at base, 
shiny black towards tips. Posterior clasper long and blunt; 
the anterior bifurcate. The connecting membrane immediately 
surrounding the penis develops a small ec clasper-like” process 
antero-ventrally. First joint of penis dark brown ; the second 
joint considerably simpler in structure than in the other forms 
examined by us, almost black in colour, and provided distally 
with a pair of medium-sized recurved hooks (Fig. 20). 

Described from one male captured on bad meat in 
Brisbane. 
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15. Sareopfaaga tlieta n. sp. (Fig. 5). 

General appearance very like S. aurtjrovs . Length 9 to 
12 mm, 

Male.— Head.-— Front fairly prominent, about half the 
width of eye. Frontal stripe nearly black, a little wider than 
parafrontals. Parafrontals, genae, and back of head bright 
golden ; mesofacial plates silvery with golden tinge and darker 
borders. Epistome fairly prominent, tinged with pink. First 
antennal segment very small ; second shorter than usual and 
nearly black ; third well over thrice the length of second, and 
of a very dark brown colour. Eyes red-brown. Proboscis 
and palps as usual. Eleven frontals beside frontal stripe ; 
vibrissse rather shorter than usual. Five facials, seven peri- 
stomials. Verticals present, lateral-verticals absent. A single 
row of short black bristles behind eyes ; back of head clothed 
with short pale-golden hairs, developing into a beard-like growth 
on the lower part of the gense, but rather sparse and short 
on the anterior portion of the latter. 

Thorax a pale-golden colour, with the usual three longi¬ 
tudinal black stripes, the middle one plainly visible on the 
scutellum, the lateral two only very faintly so. Sides of 
thorax golden ; under side grey. Anterior spiracle provided 
with yellow hairs. 

Of the anterior acrostichals only the posterior pair present, 
though but very weak ; posterior acrostichals entirely absent. 
Dorsocentral row complete, thd last}"pair extending just to 
the tip of scutellum. Two intra-alars, also apical scuteliars, 
present. 

Legs black and grey. First femur golden below and 
lightly hairy proximo-ventrally; tibia longerjthan tarsus. 
Second femur not hairy; a “comb/’ not definitely differ¬ 
entiated ; tibia hairless. Third femur.hairle.ss, tibia strongly 
hairy. 

Abdomen with the usual black and grey/markings. The 
median longitudinal black row prominent anteriorly ; extending 
only, faintly on to the last segment. Abdomen with short 
black reclinate bristles above, hairy beneath. First seo-ment 
of hypopygium silvery pollinose ; second nearly black, & shiny 
and very hairy. Forceps shiny black, a little sculptured, 
approximated posteriorly for about three-fifths their length • 
straight almost to the tips which are fairly sharply bent" 
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pointed and bare ; the remainder strongly hairy. Accessory 
plates very large, dark brown and hairy. Gaspers shiny 
black. First segment of penis brown ; second more heavily 
chitinised, black, in parts brown, the outer portions yellowish 
or whitish. It is a relatively simple organ with a pair of short 
forwardly directed ventral processes, and a large irregular 
chitinous mass above and anterior to these (Fig. 5). 

Female.— This differs from the male in the following 
characters :—Front about as vide as eyes. Lateral verticals 
well developed. A row of eight frontals beside frontal stripe, 
and three larger ones beside eye. Scutellum slightly more 
abbreviated than in male. Thoracic chsetotaxy as in male, 
except that the apical scutellars are absent. Thorax mode¬ 
rately hairy beneath. First leg not hairy ; the second femur 
is remarkable in that it has a well-developed “ comb 55 of 
eight bristles, such a structure being here confined to the 
female, whereas normally it occurs only in the male. Third 
tibia not hairy. Abdomen a little more rounded than in male.. 
Dorsal longitudinal line extends definitely on to last segment.. 

Described from a .number of males and females bred from* 
decaying meat in Brisbane in September 1020. 

16. Sarcophaga iota n. sp. (Fig. 11). 

In general appearance a medium-sized greyish-gold fly ; 
length of the male about 12 mm., while the female is usually 
from 9 to 10 mm. 

Male.— Head. —Front prominent; over half the eye-width. 
Frontal stripe nearly black, and slightly less than width of 
parafrontals. Parafrontals golden, almost brassy in colour ; 
gense approximately the same colour as parafrontals. Meso- 
facial plate silvery, with dark borders. First antennal joint 
inconspicuous ; second moderately large, black ; third black, 
and about four times the length of second. Back of head 
golden. Proboscis dark brown, almost black, and provided 
with long dark-brov r n hairs ; palps very dark browm ; epistome 
very faintly pink, not prominent. A single row of black 
bristles behind eyes ; hairs below these golden, short, develop¬ 
ing into a beard-like growth ventrally ; anterior part of gense 
with shorter golden hairs. Verticals present; lateral verticals 
absent. A row of frontals beside frontal stripe. Vibrissas not 
very-large. 
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Thorax greyish gold, with the usual black longitudinal 
stripes, the middle one alone extending on to scutclluni; sides 
of thorax grey and gold ; ventral side grey. Anterior spiracle 
dark chocolate brown, provided with brown hairs. Of the 
anterior acrostichals only the last two pairs arc present ; of 
the posterior, only the proscutcJlar, which are very strong, 
reaching nearly to the tip of scutellum. Apical soutellars 
present. Three intra-alar bristles present. Posterior pair of 
dorsocentrals reach far beyond scutellum. 

Legs black and grey. First femur golden below, clothed 
with short hairs, tibia a little longer than tarsus. Second 
femur not hairy; a <£ comb ” differentiated ; tibia a little 
longer than tarsus. Third femur lightly hairy ; tibia longer 
than tarsus and not markedly hairy. 

Abdomen with the usual black and white markings ; with 
short reclinate bristles dorsally, and a long beard-1 ike growth 
of hairs ventrally. In the hypopvgium the first segment is 
•silvery pollinose, the second almost black and provided with 
long hairs. Forceps approximated for about two-thirds their 
length ; angular in side view, ending in a sharp point ; tip black 
and bare ; upper portion slightly hairy, and dark shiny brown. 
Accessory plate brown, rounded, and moderately hairy. 
'Gaspers very dark brown. First joint of penis brown; 
■.second more heavily chitinised, black and dark brown, pro¬ 
vided ventrally with a pair of hook-shaped, foliaceous pro¬ 
cesses, tipped ventrally with white (Fig. 11). 

Female.— This differs from the male in the following 
characters :—It is shorter than the male, measuring about 
9 to 10 mm. ; one female reached only 7 ram. Front as wide 
as eyes. Lateral verticals very well developed. A row of 
seven frontal bristles beside the frontal stripe, and three 
large bristles beside eye. Scutellum much abbreviated, almost 
flat, whereas in the male it is strongly convex. Thoracic 
cheetotaxy as in male; i.e. two anterior ’ acrostichals, three 
intra-alars, hut no apical scutellars. Tibiae and femora all 
hairless. No comb 55 on second femur. Abdomen very 
rounded ; hairy, but not markedly so beaneath ; median 
dorsal black line extends on to last segment. 

Bred from decomposing meat in Brisbane, October 1920, 
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17. Sareophaga kappa n. sp. (Fig. 7). 

General appearance like S. aurifrons Mcq. Length 12 mm. 

Male. — Head. —Front not prominent; about two-fifths 
the width of eye. Eyes dark red-brown ; frontal stripe very 
dark chocolate brown, and slightly broader than parafrontals 
at their narrowest. Parafrontals, gense, and back of head golden, 
the latter very faintly tinged with dark. Genas distinctly 
paler than parafrontals. Proboscis nearly black with brown 
hairs; palps very dark brown. Mesofacial plates faintly 
golden, more greyish at sides ; epistome pinkish, not very 
prominent. First antennal joint inconspicuous; second 
black, tinged with silver, and a little smaller than usual; 
third joint rather over four times the length of second, and of 
a beautiful fawn colour. A row of twelve frontal bristles 
present. Verticals large; lateral verticals absent. Seven 
facials and eleven peristomials. x4 single row of black cilia 
behind eyes ; hairs below these short and golden, developed 
into a beard-like growth below ; hairs on anterior part of 
cheek shorter and golden. 

Thorax pale golden, with the usual three regular longi¬ 
tudinal black stripes, the middle one extending on to the 
scutellum, the laterals represented each by a pale-brown 
discolouration. Sides golden ; ventral portion grey. Of the 
anterior acrostichals only the posterior pair is developed ; of 
the posterior set only the prescutellars, and these are con¬ 
siderably weaker than the anterior intra-alar. Scutellar 
apicals present; also three humerals, the lowest not reaching 
to the mesonotum. Dorsocentral row normal, the last pair 
(prescutellar) reaching just beyond scutellum. 

Legj black, femora tinged with grey. First femur hairy, 
tibia slightly longer than tarsus. Second femur hairy proximo- 
ventrally, a comb 55 developed distally; tibia longer than 
tarsus and not hairy. Posterior femur and tibia hairy. 

Abdomen as long as thorax, conical, with the usual black * 
and white markings, the median black line extending on to 
last segment; hairy below. First genital segment grey and 
pollinose ; second dark brown, almost black, hairy. Accessory 
plates dark brown with long hairs. Forceps shiny black, 
curved; tips bare, remainder hairy, especially proximally. 
Claspers very dark brown, and articulating with one another 
basally. First joint of penis dark brown; the greater part 

a 
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of the second black, with parts a lighter brown and parts 
whitish. From the ventral side are given off a number of 
irregularly shaped, somewhat foliaceous processes fringed 
with short whitish hairs. The penis is provided laterally 
with two strong black hooks, closely resembling clampers 
(Fig. 7). 

Female. —This differs from the male in the following im¬ 
portant characters :—Front about four-fifths the width of eyes ; 
parafrontals nearly twice the width of frontal stripe. Lateral 
verticals very well developed. Nine frontal bristles beside 
the frontal stripe ; three which are much larger beside the eye. 
Thoracic chsetotaxy as in male, except that the prescutellar 
acrostichals are slightly larger in the female, and the scutellar 
apicals absent. First femur not hairy. Second and third 
tarsi and tibias without hair. Abdomen more rounded than in 
male, and with the usual markings, the median black line 
extending on to the last segment. 

Described from several males and females bred from bad 
meat in Brisbane. 

18. Sarcophaga omikron n. sp. (Fig. 16). 

General appearance closely resembling S. aurifrons . 
Length 10 to 12 mm. 

Male. — Head .—Front moderately prominent, a little less 
than half the width of eye ; eyes brown. Frontal stripe black, 
a little narrower than parafrontals. Parafrontals, gense, and 
occiput bright golden; mesofacial plates silvery, faintly 
tinged with gold. Epistome inconspicuous ; first antennal 
joint invisible ; second large, black, coated with silvery hairs ; 
third joint silvery, about thrice the length of second. Arista 
shorter than usual, measuring only about six-fifths the length 
of the antennal joints combined. A row of twelve frontals 
beside frontal stripe ; at the upper end of this row, below the 
ocelli, are five other bristles, one outside the row, the others 
internal to it. Vibrissa inserted fairly close to oral margin. 
About twelve facials and eight peristomials present. Verticals 
not very strongly developed; a single row of short black 
bristles behind eyes ; occiput covered by short golden hairs, 
which become longer below on the gense, but shorter again 
more anteriorly. 

Thorax rather bright golden, with the longitudinal jet-black 
stripes much darker than usual; the middle one alope h m a 
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very prominent extension on to the scutellum. Sides grey and 
gold ; ventral side grey ; both provided with patches of long 
golden hairs. Shoulders with short black bristles and long 
golden hairs. Anterior spiracle dark chocolate, and provided 
with a heavy coat of short brown hairs. 

Of the anterior acrostichals, only the posterior pair present, 
rather long but slender ; of the posterior set, only the pre- 
scutellars. Scutellar apicals present; dorsocentral row com¬ 
plete, the last pair very long, the second shorter, but much 
stronger than those anterior to them. Two intra-alars. 

Legs grey and black. The first femur bright golden 
beneath, and clothed with short hairs ; longitudinal rows of 
bristles very complete. Second femur hairy proximo-veji trail y ; 
distally a “ comb ” is differentiated; tibia hairless, and 
considerably longer than tarsus. Third femur heavily clad 
with short hairs ; distal two-thirds of tibia very hairy ; distal 
third free ; tibia longer than tarsus. 

Abdomen, about as long as thorax ; conical, with the usual 
black and white markings ; the dorsal longitudinal black fine 
extends faintly on to last segment. Covered dorsally with 
short black reclinate bristles ; hairy beneath. Hypopygium 
visible dorsally; first segment silvery,pollinose, second shiny 
black and hairy. Forceps shiny black, curved, sharply pointed ; 
tips bare, rest hairy. Accessory plates brown, hairy. Claspers 
simple ; shiny black. The penis is a very stout organ, brown 
in colour, slightly pollinose, and developed distally into a 
short stout hook, as figured (Fig. 16). 

Female. —This differs from the male in the following 
characters :—Frontal stripe about four-fifths the width of 
eye. A row of nine frontal bristles beside frontal stripe, a 
second row of three large bristles immediately beside the eye. 
Lateral verticals prominent. Thoracic chsetotaxy as in male, 
except that the scutellar apicals are absent. Scutellum con¬ 
siderably more rounded than in male. First femur only 
slightly -golden, not hairy ; tibia - about as long as tarsus. 
Second and third tibiae and femora hairless ; no comb” on 
second femur. Abdomen rounded, much shorter than thorax ; 
covered dorsally with short reclinate bristles; longitudinal 
black line faintly visible on last segment. Ventral side scarcely 
hairy. 

Described from specimens bred from wool by Mr. Henry 
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Try on, Queensland Government Entomologist, as well as one 
bred by Miss M. J. Bancroft from rotten potato in Eidsvold 
in March 1920. 

19. Sarcophaga sigma n. sp. (Fig. 17). 

General appearance closely resembling S. aurifrons. 

Male. — Head. —Eyes dark red-brown, and very flat in 
front, giving the front a very prominent appearance. Para- 
frentals gold with dark reflections. Front half as wide as 
eyes ;, frontal stripe nearly black, a little wider than para- 
frontals. Gense golden with a rather brassy tint. Occiput 
golden. Mesofacials silvery; epistome fairly prominent. 
First antennal segment not very conspicuous ; second large, 
nearly black; third about twice length of second, nearly 
black. A row of twelve frontals beside frontal stripe. Verticals 
present; lateral verticals rather -well developed. Eight 
peristomials and seven facials present. Three rows of short 
black bristles behind eyes ; the first row much more regular 
and complete than the others. Hairs below these short and 
silvery, developing into a beard-like grow r th below. Anterior 
part of gense with black bristles. 

Thorax golden grey with the usual black longitudinal 
stripes, only the middle one extending prominently on to the 
scutellum. Sides grey, tinged with golden, under side grey ; 
anterior spiracle with brown hairs. Of the acrostichals only 
the prescutellar pair present, though very weakly developed ; 
three intra-alars ; dorsocentral row complete ; apical scutellars 
present; lowest humeral very large, extending just on to the 
mesonotum. 

Legs black and grey. First femur tinged with gold 
ventrally, not hairy ; tibia longer than tarsus. Second femur 
with a 44 comb,” hairy proximo-ventrally. Third femur only 
slightly hairy ; tibia not hairy. 

Abdomen conical, shorter than thorax, with the usual 
black and white markings. Dorsal median line wide, but 
irregular, not extending on to last segment. Covered clorsally 
with short black reclinate bristles ; hairy ventrally. Last 
segment of hypopygium shiny black, hairy; forceps fairly 
straight, bare at tips, hairy above. Accessory plate dark brown, 
hairy. Claspers dark shiny black. The penis is a heavily 
chitinised structure; the last segment nearly black, and 
divided distally into two parts, as figured (Fig. 17). The 
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posterior portion bears a long thin bent chitinous process ; 
while laterally there is a curious tube-like structure of a pale- 
brown colour. 

Female.— This differs from the male in the following 
characters :—Front about four-fifths the eye-width. A row 
of eight frontals beside the frontal stripe, and three large 
bristles beside the eye ; lateral verticals well developed. 
Three rows of black bristles behind eyes ; the first row well 
developed ; the second irregular ; the third very incomplete. 
Thoracic chaetotaxv as in male, except that the apical scutellars 
are absent. Legs as in male except that the second femur is 
not hairy and no iC comb” develops ; third femur not hairy. 
Abdomen more rounded than in male ; very slightly hairy 
beneath, and then only posteriorly. 

Described from a number of males and females bred from 
decaying meat in Brisbane in December 1920. 


20. Sarcophaga bancrofti n. sp. (Fig. 8). 
i In general appearance a rather small form, measuring 
about 7 mm. in length. 

Male.— Head .—Front prominent; less than one-third 
the width of eye. Eye reddish yellow. Frontal stripe very 
dark chocolate, wide below, but narrowing off towards the 
ocelli. Parafrontals pale golden above and beside the frontal 
stripe, the remainder silvery and heavily pollinose. Mesofacial 
plates a beautiful dark ferruginous colour; genae and meta- 
cephalon bright golden. The three antennal joints of a 
brilliant ochre; first joint clearly visible; second usual 
size ; third over twice the length of second. Arista plumose 
for well over half its length, and not very much longer than 
the three antennal joints combined. Vibrissas inserted close to 
oral margin. Six facials, eight perisbomials, and a row of ten 
frontals present. Verticals not very strongly developed. 
Two rows of black bristles behind eyes ; the lower row rather 
incomplete. Back of head coated with silvery hairs, which 
become longer below, but do not develop into a beard-like 
growth. Cheeks coated with black bristles. Proboscis as 
usual; palps like antennae. 

Thorax golden with the usual longitudinal black stripes, 
which do not extend on to scutellum. Lateral and ventral 
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parts grey, ^interior spiracle very small, clad with hairs which 
have a pinky tinge. Of the anterior acrostichals, only the 
posterior pair present; of the posterior acrostichals only the 
prescutellar occur and are rather well developed. Scutellar 
apicals present. Dorsocentral row complete. Four humeral 
bristles ; anterior post-humeral does not reach beyond pro- 
notum ; second post-humeral a little smaller than first. 

Legs black and grey. First femur not hairy, tarsus some¬ 
what longer than tibia. Second femur not hairy, “ comb” not 
clearly differentiated ; tibia not hairy, longer than tarsus. Last 
leg not hairy. Pulvilli dark brown, fringed with silver. 

Abdomen long and conical; the large anterior segment 
with a median triangular black patch ; grey laterally, bordered 
with black ; other segments with an indefinite black line along 
the back, dark brown beside this, bordered with a pair of 
anterior white and posterior black patches in each segment. 
Covered dorsally with short reclinate brisrles ; not hairy below, 
but clothed with short weak bristles. 

First segment of hypopygium black, with faint silvery 
bloom ; second segment black, very faintly ridged, and very 
slightly hairy. Forceps black; lightly hairy; rather thin 
and weak ; not sharply pointed. Accessory plate somewhat 
triangular, hairy. Claspers dark shiny black, simple, the 
anterior pair larger than the posterior. The penis is a heavily 
chitinised structure ; first joint shiny black, white ventrally ; 
second joint nearly square in side view, provided anteriorly 
with a stout rather sharp hook, and posteriorly with a pair 
of yellowish browrn processes (Fig. 8). 

Described from a male caught in open forest country in 
Queensland National Park, in January 1921. The species is 
dedicated to Dr. T. L. Bancroft and his daugher M. J. Bancroft, 
Eidsvold, who have assisted us so freely in regard to material. 


21, Sarcophaga (Parasareophaga) omega new subgen., 
n. sp. (Figs. 25, 26). 

Male.— Head (Fig. 26).—Front exceedingly prominent. 
Frontal stripe about thrice the width of the parafrontals, and 
pitchy black in cdlour, a little folded, and very minutely 
punctate. In the region of the ocelli it narrows j but below it 
widens out, developing into a pair of prominent folded excres- 
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cences, which protrude well in front of the antennae, surround 
the mesofacial plate, and gradually die out at the oral margin. 
Front slightly under three-fifths the width of eye ; gense, 
metacephalon, and parafrontals brightly golden pollinose. 
First antennal joint concealed ; seeond rather large, pitchy 
black, slightly punctate, with a few' small bristles ; third joint 
black, with a very faint silvery bloom, and about two and a 
half times the length of second. Mesofacial plate golden, 
with darker borders. Cheek height about tw T o-fifths that of eye. 
Eye rather small, dark red-brow T n. A single row* of ten rather 
small frontal bristles present; verticals large ; lateral verticals 
absent. A single row of black bristles behind eyes ; meta¬ 
cephalon covered with short pale-golden hairs, growing much 
longer below on the gense ; anterior part of gense lightly 
clothed with pale-golden hairs. Proboscis and palps as usual. 

Thorax at its broadest about the width of the head ; colour 
rather ashy, faintly golden, with the usual three very dark 
brown longitudinal stripes, the middle one alone extending 
on to scutellum. Anterior spiracle large and clothed with 
pale-golden hairs. Sides grey and golden; under side grey 
and golden, the former predominating. Of the anterior 
acrostichals only the posterior pair is well developed ; of the 
posterior set, only the prescutellars are differentiated, being 
rather large. Dorsocentral row normal; apical scutellars well 
developed; two intra-alars present. Three humerals, the 
lowest extending just beyond pronotum ; a single post-humeral. 

Legs black and grey. First femur golden beneath ; longi¬ 
tudinal row's of bristles complete ; femur only very slightly 
hairy proximo-ventrally; tibia not hairy. Second femur 
clothed with short hairs proximo-ventrally; a w r ell-defined 
4 4 comb ” present; tibia longer than tarsus. Last femur 
heavily clothed with short hairs ; distal tw r o-thirds of tibia 
hairy ; tibia longer than tarsus. 

Abdomen conical and rather longer than thorax, with the 
usual black and white markings, the longitudinal black line 
not extending on to last segment. Upper surface with short 
reclinate bristles ; lower surface moderately hairy. 

First segment of hypopygium black, faintly golden 
pollinose, hairy; second segment rather small, shiny black, 
very hairy. Forceps shiny black or very dark brown, faintly 
sculptured, sharply pointed, hairy ; upper half approximated. 
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points converging towards each other. A moderately developed 
connecting membrane present. Accessory plate brown, hairy. 
First joint of penis dark brown ; second somewhat like that 
of 8arcophaga froggatti , though more elongated. 

Described from one male, caught on decaying meat in 
Brisbane, April 1921. 

This species is distinguished irom all other Sarcophagids 
kn own to us by the above-mentioned very prominent excres¬ 
cences on the head. As all the remaining external characters 
are of the ordinary Sarcophaga type, we are placing this form 
in a new subgenus Parasarcophaga which may be provisionally 
diagnosed as follows :— Male: General characters as in Sarco - 
phaga ; but frontal stripe about three times the width of the 
parafrontals whereas in the males of Sarcophaga it is seldom 
more than twice ; frontal stripe developed into a very large 
lobed prominence forming an arch around the mesofacial 
plate. Type species, Parasarcophaga omega . 

LIST OF FIGURES. 

With the exception of No. 26, all figures are freehand 
drawings of male copulatory organs :—1, 2, two different ventral 
views of 8. irrequieta ; 3, lateral view of same ; 4, S . aurifrons ; 
o. $. theta ; 6, 8. beta ; 7, 8. kappa ; 8, S . bancrofti ; 9, 10, S. 
tryoni ; II, 8. iota ; 12, S. froggatti ; 13, 8. delta, penis only ; 
14, 8. eta ; 15, S. gamma ; 16, 8. omikron ; 17, 8. sigma ; 18, 
8. impatiens ; 19, S. impatiens , penis only ; 20, S. zeta ; 21, 
8. alpha ; 22, 8. misera ; 23, 8. dux ; 24, Helicobia australis ; 
25, 8. ( Parasarcophaga) omega , penis only ; 26, 8. (P.) omega , 
front view of head. 
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THE MAGNIFICENT SPIDER: DICROS- 
T1CHUS MAGNIFICUS RAINBOW. 


Notes on Cocoon Spinning and Method of Catching Prey. 

By Heber A. Longman. F.L.S. 

(Plates VII and VIII.) 

(Read before the Royal Society of Queensland, 2oth July. 1921.) 

The following observations are the result of several months 
of study of the “ Magnificent Spider. 1 ' Dkrostiehus magnifirus. 
specimens of which have been transferred to* my garden in 
Brisbane. The so-called cocoons or egg-bags of this spider 
are such remarkable objects that they are frequently brought 
to the Queensland Museum. The children call them " cow s 
teats.'" As the spiders are practically stationary in the adult 
stage, they can be studied at leisure if established in a garden. 
Apparently no observations have been previously made on the 
spinning of the large cocoons, or on the remarkable way in 
which these spiders catch their prey, as described in this 
paper. 

The adult female of Dicrostichus magnificus is a very large 
and handsome spider. A detailed description was given by 
Rainbow (1). and need not be repeated here, in view of my 
illustrations. 

The abdomen is cream-coloured above, with darker 
vermiculations and a mosaic of fourteen salmon-pink spots 
on the front edge ; the two prominent tubercles are yellowish. 
The dainty little turret on the cephalo-thorax. forming Simon’s 
generic character (2). has an alabaster base, and the wine- 
coloured turret itself supports two pairs of eyes. 

Although the locality for Rainbow's type was Mount 
Keinbia. N.S.W., there appear to be no special distinctions in 
our Queensland specimens. 

Apparently the different species of Dkrostiehus manufac¬ 
ture distinct types of cocoons, but the contours of those 
associated with D, magnificus vary considerably. Rainbow 
figured cocoons with a very blunt terminal portion or tail. 
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In a series of seven in the same bunch in the Queensland 
Museum, much variation is to be noted. As may be seen from 
the illustrations, the cocoons are more or less elongate-fusiform. 
Saville Kent illustrated a similar cocoon (unnamed) in Chromo 
Plate XX. The Naturalist in Australia,*" 1897. 

The cocoons made by the specimen in my garden showed 
variations ranging from 3 to 4 in. in length, the maximum 
diameter being about an inch. In a cocoon 4 in. long, the 
peduncle occupied about one quarter of the total length, and 
the tail or terminal portion also about one quarter, this being 
the most variable part. 

The imier cocoon hangs centrally in the upper half of the 
outer envelope, being elegantly pear-shaped, with the globular 
end downwards. Between the two envelopes when the cocoon 
is opened will be found a loose packing of delicate silk, which 
doubtless forms a valuable elastic medium, protecting the 
imier cocoon with its precious freight of eggs. The texture 
of the inner cocoon is similar to fine rice-paper, and it is much 
w hiter in colour than the other. Within there is a quantity of 
fine, loose, silk surrounding the eggs. The contents of an 
injured cocoon were counted, over 600 eggs being present. 
Taking five cocoons as the average, each spider lays in a season 
about 3,000 eggs. 

Our spider made its home in a rose-bush. By binding a 
number of leaves together it formed a large retreat or nest, 
which it completely lined inside with silk webbing. During 
the daytime it w r as invariably to be discovered in this retreat 
with its head turned away from the opening. x4n angle between 
two branches formed an appropriate setting for the series of 
cocoons to be spun. The shelter of the foliage was increased 
by a small leafy branch, placed in position by my wife, which 
the spider promptly made use of the next night and secured 
by silken strands. A fallen rose-petal was also worked by the 
spinner into its bower. 

Two cocoons were spun in the earlier months of the year, 
but no notes were then taken. Subsequently our interest was 
so aroused that each night, so far as possible, the spider was 
watched, for we w r ere determined to see the wondrous spinner at 
work. With the third cocoon we were unlucky, for it was spun 
during our absence on the night of 31st March, shortly after the 
full moon. 
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On the 7th April there was a domestic tragedy., for a large 
immature Orthopteron, noted by Mr. H. Hacker as belonging 
to the family Grvllacridse (locally called '* a cricket''), was 
discovered eating the eggs from the third cocoon. It had torn 
away both envelopes and had also broken the top part of the 
second cocoon. The spider was hanging close by, apparently 
quite unable to protect its eggs. 

Ballooning .—On the 16th April, a fine moonlight night, 
tiny spiderlings (about 2 mm. in diameter) were found to be 
emerging from the first cocoon through a hole in the upper 
part which was Just large enough to enable them to struggle 
through. When they emerged they climbed to the top and on 
to the surrounding leaves and roses. Spinning fine threads 
which floated away on a gentle breeze, they were seen ballooning 
through the air to start life on their own account. Often the 
tiny threads would get entangled and three or four spiderlings 
would form a little constellation among the leaves. For the 
next four days these small adventurers were still emerging, 
mostly at night. Some were noticed to float up almost verti¬ 
cally. Two or three were located on the upper branches of 
shrubs on the other side of the garden, but all were eventually 
lost sight of, probably being devoured by the omnivorous 
sparrows. What number, if any, of these tiny aeronauts 
survived, I dare not suggest. My observations on isolated 
cocoons show that the spiderlings are able to penetrate the 
tough outer envelope of the cocoon and escape without any 
assistance from the mother: Examination of cocoons from 
which the spiderlings had all emerged showed that they con¬ 
tained the debris of initial' eedyses. 

Spinning the Cocoon .—On the night of 21st April our 
persistent watching and waiting were rewarded. Shortly 
after sunset the spider was noticed to be busy, and quite a differ¬ 
ent creature from the almost motionless object of previous 
nights. She had chosen a perfect moonlight night for her 
toil. At first her object was not apparent, for she was at 
work among the supporting strands near the old cocoons. 
By letting herself down she spim a strand, up which she then 
climbed, taking it with her and attaching the line horizontally. 
She repeated this until many supports were formed for 
the dainty home of the new r brood. Then the spider slowly 
spun a vertical strand by letting herself down from the 
upper supports. Although thin, this strand iv&s, as will be 
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subsequently shown, of surprising toughness. At the end of this 
line she was suspended, and at 8.30 we noticed that the great 
work of spinning the cocoon was actually commenced. A 
tiny sheet of web was spun out from the end of the central 
strand. At 9 o'clock this was apparent as a little oval tent 
over the spider's back, to which she, ever spinning, added to 
the circumference. In weaving this ever-growing sheet, she 
twisted from side to side, the central strand rotating at her 
will through two-thirds of a circle, and then returning. At 
9.30 the spider v r as half enveloped in a filmy cloud, as it 
appeared in the moonlight, and the sheet was being gathered 
into a bag. Into this bag the eggs were then laid with marvel¬ 
lous quickness, the whole operation taking but a few minutes. 
The eggs formed a glistening, globular mass about three- 
eighths of an, inch in diameter, and this could be easily seen 
through the substance of the inner cocoon. During the process 
the spider's abdomen was inside the opening in the bag. 
Immediately afterwards, the mother was seen to have lost her 
great- bulk, and the abdomen appeared to be wrinkled. At 
9.45 the spider was hard at work filling the slit in the bag 
through which the eggs had been laid. Did she leave a weak 
place for the exit of the young, one wonders ? At 10.30 the 
inner capsule was finely woven over and complete. 


For the next hour the spider was unceasingly engaged in 
building up a fluffy packing around and below' the inner 
cocoon. In this particular instance, quite a long tail, or 
apical portion, was spun, but the work on this part varies 
considerably in different egg-bags, and is probably dependent 
on the immediate surroundings of the cocoons. This fluffy 
packing is built tip until its contours take the final shape of 
the cocoon. 


The colossal task of weaving the large outer capsule was 
then commenced. This is by far the most arduous portion of 
all the mother’s labour. The outer envelope has to be made 
strong enough to protect the precious inner cocoon from the 
weather, from friction when blown against leaves and branches, 
from the attacks of predaceous insects, and from the ovipositors 
of parasitical insects, "Under magnification, its finished texture 
is serh to very elmely woven, and the final result is a tough 
material, not easily torn or penetrated. 

of spinning this outer envelope, 


'the 


spMett worked from top to bottom, head downwards. 
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Figure 1 .—Dicrosiichus macpuficits , ^ , from life. Figure 2.—Coeocn sectioned to show structure. 

(Natural size.) (Natural size.) Photos; JI. Hacker. 
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and then from bottom to top. on the other hide, head upwards, 
it supported itself by gripping the c-oeoon with its legs mean- 
v hik\ Against the light the minute silk threads issuing from 
the spinnerets could be seen as a shining band of conjoined 
lines. The leg* w ere in no way used to manipulate the thread* 
but the body was moved up and down, up and down, making 
a stroke of about three-eighths of an inch. One touch of the 
protruding spinnerets on the. cocoon sufficed to attach the 
strands. The spider moved with surprising quickness, its 
spinning stroke varying from about 60 to SO spins per minute. 
During its journey up and, down the capsule 260 spinning 
movements were counted, and this represented but a single 
narrow sector of the whole circumference. Some idea of the 
energy expended by the toiling mother in her great work 
may be gauged from these figures, and one wonders at the 
strength of the muscles which move the abdomen. With 
haste and without rest, the process was continued, and at 
midnight the cocoon had attained its final contours. The 
spinning on the outer surface then reached a finer stage, and 
the glossy waterproofing was being done. Instead of w T or king 
in vertical lines, the threads tvere attached from side to si de 
as the spider made its way down and then up the capsule. T his 
lateral movement was very noticeable, and the resultant 
spinning added to the toughness of the material, giving a 
criss-cross weaving. The whole surface of the cocoon had 
been woven over many times. 

By I o’clock the capsule was smooth and glossy, but the 
spider was still working up and down, making short spins 
from its apparently inexhaustible reservoirs, the threads being 
attached by lateral movements of the abdomen. 

During the whole process up to this time, the spider and 
cocoon w r ere suspended by the tiny vertical cable which 
appeared to be perilously slender, and which swayed with 
every movement of the spinning mother. At 1.30 the spider 
was working at the upper half of the cocoon, which it cleverly 
rotated through three-quarters of a circle as it spun, moving 
the cocoon instead of its abdomen. At 1.45 it commenced to 
strengthen the slender supporting strand, somewhat to the 
relief of the w r eary though keenly interested watchers. For 
the next half-hour it w r orked at this peduncle, moving up and 
down and occasionally partly rotating it, getting a criss-cross 
effect with its weaving. It also climbed several times up among 
the supporting horizontal strands adding to the attachments. 
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At 2.30 it was still working at the peduncle, occasionally 
finishing off its spins near to the centre of the cocoon. The 
peduncle of the cocoon was now nearly one-eighth of an inch 
in diameter, and this was slightly expanded again at the very 
top, where attachments w ere made. 

At 2.45 the spider stopped spinning for the first time 
during the whole process, so far as we could see from our 
almost continuous observations. She rested on the peduncle 
for about ten minutes, and then she proceeded to test the 
supporting strands, adding several to the surrounding leaver 
and twigs. This work was continued until 3.20. Lines were 
taken far back among the surrounding leaves and these were 
bound together, as though the spinner were aware that they 
might otherwise fall off and imperil the whole structure. 
Possibly this extra w T ork w r as necessary because the cocoon^ 
were hanging with plenty of space between the angle of the 
tw r o branches. Attachments were made to the top and to 
low r er portions of the peduncle, so that the cocoon could safely 
swing in the wind without breaking a thread. Like a skilled 
engineer, the spinner w r ent carefully over her w r ork, testing, 
adding, strengthening, as though determined to make it as 
secure as w as spiderly possible. Por short periods she remained 
quiescent, but it w r as not until 4 o’clock that she w r as fully satis¬ 
fied and moved slowly along her lines to the cosy retreat. 

It is astonishing to see the powers and the limitations of 
instinct. This skilful spinner had apparently neither the art 
nor the inclination to mend the rent in her cocoon when it w r as 
tom by the Gryllacrid. 

Probably her far-off ancestors were content to spin a 
simple cocoon with but one envelope. And even with the 
double shield but few of these spiders survive, for they do 
not appear to be very common. Nature is ever prodigal with 
her resources, and it may be that, of all the progeny of this 
night of spinning under the moon, but one or twro will survive 
the perils of ballooning viien they emerge on their fearless 
flight. 

The fifth cocoon was spun on 7 th May, fifteen days after¬ 
wards, m a dark, moonless night. The sixth was mad© on 
23rd May in threatening weather, the spider apparently 
hmitating until after 10 o’clock whether or not to spin. On 
I4%b ,Jnne the seventh and last cocoon of the season was 
made, this hang only two-thirds the size of the others. 




Cocoons of Dicrostichns magniflcus » Photo ; H.Backer. 
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Spiderlings from tlie cocoon made on the 21st April did 
rot emerge until the 25th July. 

Remarkable Method of Catching Prey. —Rainbow referred 
to the retitelarian nature of the web of this spider (3), but my 
observations definitely show that Dicrostichus magnijicus does 
not catch its prey in a web, at any rate in the cocoon-making- 
season. Except for the many supporting strands for the 
cocoons, and the simple lines by which it suspends itself, which 
are also connected with the closely woven retreat, no other web 
is spun. None of these lines are sticky and no insect can be 
caught on them. There is no web entanglement to trap the 
moths on which it feeds. Shortly after sunset, the spider hangs 
suspended on a more or less horizontal line near to its cocoons. 
My wife and I repeatedly found it sucking a common species 
of Noctuid moth (Remigra frugalis Fabr.) which it had secured 
in some mysterious way. Close and persistent watching 
through many nights revealed the remarkable method by 
which it caught them. From its slender bridge it would spin 
a filament, usually about one and a-half inches in length, which 
was suspended downwards : on the end of this was a globule 
of very viscid matter, a little larger than the head of an 
ordinary pin, occasionally with several smaller globules above. 
This filament was held out by one of the front legs, the miniature 
apparatus bearing a quaint resemblance to a fisherman’s rod 
and line. On the approach of a moth, the spider whirls the 
filament and globule with surprising speed, and this is 
undoubtedly the way in which it secures its prey. The moths 
are unquestionably attracted to an effective extent by the 
spider, whether by scent or by its colour we cannot say. We 
certainly could not distinguish the slightest odour. But the 
fact remains that night after night one or two moths would 
flutter up and be caught. Other moths near by seemed to be 
indifferent, but two were- often secured in the space of an 
hour, one of which would be packed away on the line to be 
sucked later. The spectacle of the moth fluttering up to the 
spider, sometimes two or even three times before it was caught, 
is one of the most interesting little processes which the writer 
has ever witnessed in natural history. The supposed desire 
of the moth for the star is a poet’s fancy, but the attraction 
of the moth to the Dicrostichus , although mysterious, can be 
seen by any patient watcher. 

The globule is composed of most tenacious material, and 
quite large leaves can be suspended on it by a mere touch. 
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The spider can be artificially fed by holding a moth to the 
hanging globule, to which it can be transfixed by the slightest 
contact. Occasionally the filament and globule will be drawn 
up and another manufactured. The spider will ignore a moth 
which is artificially placed along its lines, and apparently its 
one method of catching them is by the filament and globule. 
The moth is as helpless when touched by the globule as is a fly 
on fly-paper. When the insect is secured on the stick}' globule 
it is pulled up, and apparently killed by an injection of venom ; 
it is then neatly bound in a little bundle, leisurely placed in 
line with the spider's head and there held and sucked, the wings 
being ultimately discarded. 

Probably the study of allied species will reveal other 
stages in the evolution of this curious habit. Cehenia excavata . 
which makes small spherical cocoons, is also without a web. 
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On the Biology and Economic Significance of 
the Chalcid Parasites of Australian Sheep 
Maggot-flies. 

By Professor T. Harvey' Johnston M.A.. I).Sc., and 
O. \V. Tieus. M.Sc., Walter and Eliza Hall Fellow in 
Economic Biology, Univer&ity. Brisbane. 

(Plates IX. and X.) 

{Pdml before the Royal Society of Queensland. 26th July. 1921.) 

Sheep maggot-tiles are amongst the commonest and most 
widely spread insects in Australia. When one takes into 
consideration the extensive degree of parasitism exhibited by 
Hymenoptera upon other insects, it might reasonably be 
expected that numerous species would be found which depend 
for their existence on this abundant food supply. A number 
of such wasps have actually been discovered in Australia, 
mainly by Hr. W. W. Froggatt. of Sydney. In the present 
paper three other primary parasites of sheep blowflies are 
recorded. Careiui search would, no doubt, reveal the presence 
ei either ^perie-. 

The forms hitherto recorded are—(1) Xasonia brecieonus 
A-nhmead ; (2) Dirhinus sarcophayee Froggatt ; (3) Chalcia 

< amphora* Froggatt: (4) Hemilevomyia abrvpta Dodd. The 
following forms in addition to Xos. 1. 2, and 3 have been 
found parasitizing either the larvae or the pupae of blowflies 
in Brisbane under natural conditions :—(5) Spalangia m use i- 
dnrum Richardson : (6) an Encvrtid wasp, for which the name 
A mtrahncyrtm qi multi, n. gen., n. sn., is proposed; (A) and 
a Proctotrvpid (Diapriid) wasp, apparently also new, for 
which we propose the name Paraspilomicrm froggatti, n. gen., 
n. s|\. (8) An eighth species, Pachycrepoideus dubius Ashmead, 
has been recorded by Girault from Xorth Queensland, where no 
doubt it parasitizes Muscoid flies, as elsewhere. (9) Probably 
('hal'ds dipteruphaga Girault & Dodd is a parasite of blowflies. 

In the present paper we give (A) an account of the biology 
of some of these forms, together with some general remarks 
on each species : (B) a discussion of the role they can be made 
to play in the control of the sheep flies; (C) a description of 
two apparently new wasp parasites of Australian blowflies. 

Some information relating to these hymenopterous para¬ 
sites of flies ha< been recently published by one of us (Johnston, 
1921). 
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A,—OBSERVATIONS ON THE BIOLOGY OP THE CHALCID 
PARASITES OF AUSTRALIAN SHEEP BLOWFLIES. 

The chalcid wasps that parasitize sheep maggot-flies may 
be divided into two groups* according as they attack the pupa 
or larva. Egg parasites have not yet been discovered. To 
the former group belong Xasoyiia brevicornis , Paraspnlcmicrus 
froggatfi, Spalangia mmcidarum, Dirhinus sarcophagi, Pachy- 
crepoideus dub his, and Hemilexomyia abrupta ; to the latter 
group. Chalcis dipterophaga , Chalcis calliphorce , and Australen- 
cyrtus giraulti. 


1- Nasonia brevicornis Ash mead. (Figs, 5, 0, 7, 20, 21, 22, 

27-33.) 

A full description of this species was given by Girauit and 
Sanders (1909-1910). Its presence in Australia was detected by 
Girauit in October, 1911 : two years later it was found by 
Mr. Froggatt in N.S.W. and by Mr. E. Jarvis in Longreaeh. 
Central Queensland. 

The wasp occurs very commonly in Brisbane, and can 
generally be easily attracted by exposing decaying meat. 
Careful observations on its life-history have been carried 
out by W. W. Froggatt and T. McCarthy (1914, 1915), as well 
as by J. L. Froggatt (1919). A mare complete account which 
includes the observations of these authors has been given by 
Altson (1920). Graham-Smith (1919) also refers to this insect 
in his work on the parasites of common house-flies. (See 
also Johnston and Bancroft, 1920 ; Johnston, 1920.) 

In the following account, therefore, only a very brief 
summary of published observations, supplemented by others 
of our own, will be given. 

Length of Life-cycle. —Various observers have obtained 
varying results; Girauit and Sanders give 15-22-1 days, 
according to the season, in America ; W. W. Froggatt and 
McCarthy 11 to 15, and J. L. Froggatt gives 11-14 days, in 
N.S.W. In Brisbane, during November, the total period w r as 
found by us to vary from 11 to 14 or even as much as 16 days, 
while in January and February it occupied about 14 days. 
Altson found that under laboratory conditions with a mean 

temperature of 20° C. it averaged 21 days in London. 

■ ' 1 \ 

Ovlposition .—The wasps are readily attracted to carrion, 
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and are frequently seen sitting on the breeding-jars, or walking 
over the soil in search of pupae. When a suitable pupa is 
found the wasp walks over it, testing the shell with its antennae, 
and when a favourable spot has been found inserts its ovi¬ 
positor (figs. 5. 6, 7). taking up the curious attitudes that 
have been described by’various workers. During the process 
of piercing the pupal shell an oiW fluid is seen running down 
the ovipositor, evidently acting as a lubricant. During 
oviposition, which lasts from a few minutes to a quarter of 
an hour (or even 25 minutes, Froggatt and McCarthy; 30 
minutes. Altson), a number of eggs, generally about 15 to 
.20, but sometimes only one or two, are deposited on the surface 
of the developing fly (fig. 29). On several occasions it was 
observed that, although the ovipositor had been inserted for 
quite a long time, no eggs were deposited. The ovipositor is a 
moderately long structure, and, as it is inserted to its full 
length, the wasp places the eggs in clusters, sometimes at a 
•considerable distance from the puncture. 

Egg (fig. 27 ).—The egg is whitish and somewhat trans¬ 
parent, measuring, when freshly laid, about *32 mm. in length 
by -08 to *12 mm. in breadth. It appears to contain a small 
amount of yolk. During development .the egg frequently 
lengthens a little. The duration of the egg period is exceedingly 
important economically (as will be described more fully below), 
and, according to published observations, varies from 30 to 
74 hours. The time in Brisbane in midsummer was found to 
be 40 hours. 

Larva .—This, on hatching, is a small whitish maggot 
about *3 mm. long, which maintains the same general appear¬ 
ance throughout larval life. The larvae do not appear to 
move far from their original source of attachment, but can 
be seen clustered together where the eggs were originally 
placed (fig. 20). Here they appear to remain throughout the 
feeding period, which is about to 5 days (7 to 10 in London, 
Altson). The three instars are easily recognisable by the 
structure of the jaw T s, which in the first instar are long, slender, 
slightly curved, stylet-like structures, serving to penetrate 
the epidermis of the developing fly (fig. 30). The larva of the 
second instar is much larger than that in the first stage (fig. 
31); the jaws are more powerful, and the whole larva appears 
much more heavily chitmised (fig. 32). The jaws of the larva 
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In its third instar are quite different,, being much sharper 
piercing structures, transversely arranged (fig. 33). The fully 
grown larva varies in length from 1*3 to 2-4 mm. 

Feeding takes place by the suctorial action of the mouth 
applied to the original puncture. Two sets of larval muscles 
appear to take part in this, a sphincter set surrounding the end 
of the head and evidently serving to protrude the pharynx, 
and a retractor set inserted into the pharynx and serving to 
withdraw it (fig. 32). During the feeding stage the intestine 
• remains closed distally. The larva then undergoes a resting 
period (propupaf stage) at the end of which it empties the 
intestine, the larva (fig. 21) changing from dirty grey to 
pure white. After about 22 hours it moults, and a whitish pupa 
appears, about mm. in length (fig. 22). About two days later 
the eyes turn reddish, on the next' day they are bright red ; 
on the following day the anterior half of the pupa turns black, 
and on the last day the mature wasp may be seen, within the 
pupal skin. The wdiole pupal period lasts about six days in 
Brisbane (five in N.S.W. according to Froggatt and McCarthy). 
Altson states that in London the period of development of the 
larva occupies 7 to 10 days from the time of hatching, with a 
propupal stage of 1 to 3 days, the pupal stage being 8 to 12 
days (1920, pp. 219, 220). Girault and Sanders give 9 days 
as an average (U.S.A., springtime). 

The males generally hatch first and can be seen on or 
near the fly-pupa, waiting for the females to emerge. Fertilisa¬ 
tion takes place immediately, and in about six hours (3 to 24, 
Girault and Sanders) the females are ready for laying. 
Unfertilised females also oviposit quite readily, the offspring 
being entirely males. The females will oviposit for about' 
three weeks. Observations by Girault and Panders and by 
Froggatt and McCarthy show that on an average one female 
may deposit 113 eggs, hut unfortunately she distributes them 
only amongst 17 to 20 pupae (on an average) so that her destruc¬ 
tive action is considerably limited. The -wasp thrives fairly well 
in the Australian climate, and has established itself over wide 
areas of N.S.W. and Queensland. Froggatt and McCarthy 
(1914) mentioned the following blow'flies as hosts :—CalMphom 
mllma (= Neopollenia sttjgia), C. Oceania* (== Paracalliphora 
augur), €. eriftkrocephala, and O. rufifacies. J. L. Froggatt 
(1919) added to the list Lucilia sericata , Sarcophaga aurifrons , 
Ophyra nigra , and Pgcnmoma varipes , the last-named two being 
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Fig. 1, *4 ustralencyrtus girautti ovipositing in maggot; 2, JJirhinm 
sarcophagce ovipositing in pupa; 3, Spalangki mwcidarum (from Burnett 
River) ; 4, Par aspilomicrus froggatti. 
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less readily selected by the ehalcid for parasitism than the 
others mentioned. Johnston and Bancroft (1920) added Musca 
clomesitca , 31. vetustissima, 31. Jiilli, and 31. terrce-regince. Altson 
(1920) gives a list of British hosts. No less than eight specie,, 
of flies {Musca domestic**- and seven blowflies) are mentioned 
by Girault and Sanders as capable of becoming parasitized by 
Xasonia. 1 We have found the wasp able to parasitize, in 
addition, the pupse of the various species oi Sarcopkaga recently 
described by us as breeding in carrion (S. anrifrons , S. impatiens, 
S. irrequieta , S. misera. etc.) 

2. Paraspilomicras froggatti Johnston and Tiegs. 

(Figs. 4, 7, 8. 18, 19.) 

This Proctotrypid was first obtained from naturally 
infected Lucilia pupa? in November, 1920. A number of 
wasps (eight altogether) were bred from a single pupa. 

Fertilisation takes place soon after hatching. The male 
sits upon the female, the long antennae intertwining and 
undergoing a short vibration every few seconds, producing a 
most ludicrous effect. During oviposition the 'wasp adopts a 
curious arched attitude (fig. 8), the egg-laying process lasting 
about ten nr mites. No developmental stages have been 
observed by us. 

This wasp was seen around Brisbane in October and 
November, 1920, and again in April, 1921, but never 
commonly. A description of tins apparently new genus and 
species is given at the end of this paper. 

3. Spalangia muscidarum Richardson. (Fig. 3.) 

Tins wasp was first recorded from Australia by Johnston 
and Bancroft (1920), who found it parasitizing various flies 
{Musca spp. and Stomoxys calcitram) in Eidsvold, Burnett* 
River, Queensland. They stated that in captivity females 
would parasitize Pycnosoma rufifacies, P. varipes, Para - 
calliphora augur, Chrysomyia dux, Sarcophaga spp., as well as 
other sheep and carrion flies. We have also seen a number 
of these -wasps bred from Lucilia pupse from Roma, by Mr. F. 
Taylor ; also some in the U.S. National Museum, Washington, 
bred from Musca domestica in Adelaide and forwarded by 
Mr. A. M. Lea. During February this wasp appeared attacking 
the large golden species of Sarcophaga (S. impatiens, etc.) in 
Brisbane. It is, then, one of the natural enemies of sheep 
maggot-flies. 

1 A paper dealing with the biology of N. brevicarius has been 
published by E. Roubaud (Bull. Sci. France and Belgique 1917, 
pp. 425-439—abstract in Rev. Appl. Ent., B, 5, 1917, pp. 157-9). 
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The total period from egg deposition to the emergence 
of the wasp was 21 to 28 days during midsummer, and never 
more than one wasp developed from a single pupa (Johnston 
and Bancroft. 1920). With Sarcophaga impatiens during 
February the period varied considerably; being between 23 
and 30 days ; and no more than one wasp appeared from even 
these large pifpjae. 

This ehalcid appears to be widely distributed over Southern 
Queensland, though probably not common. 

4. Birhinns sarcophagi Froggatt. (Figs. 2, 10, 23. 24, 34.) 

TMs wasp was first described and figured by Froggatt 
(1919), who bred it from pupm of Sarcophaga auritrons Macq. 
It occurs also in Brisbane and is most common about February. 
It will parasitize any of the common sheep-fly pupae, Pycnosoma 
(both species), Luc ilia spp., and Sarcophaga spp. being readily 
attacked. During oviposit ion the wasp assumes a most 
remarkable, uncouth attitude (fig. 2). remaining in this position 
for about fifteen minutes, and seems oblivious to everything 
going on around it, so that the pupa with the parasitizing 
wasp can readily be lifted without disturbing the latter. After 
oviposition is completed the wasp settles on the pupa in a 
crouching attitude for a long time, and then wanders off, 
usually to attack another. 

The egg measures -68 mm in length and *17 in breadth 
(fig. 34). The egg period has not been observed. The maggot 
is a large whitish legless creature (fig. 23 ; Froggatt, 1919, 
p. 854, fig. 1) which feeds on the outside of the fly-nymph 
just as Nasonia does. It measure from 3 to 4 mm. in length. 

The third instar does not appear to possess jaws. Its 
head is a curious structure and is provided with two prominent 
lips (fig. 10), the action of which causes the liquid contents 
of the disintegrating fly larva to flow into the mouth. The 
larvae appear to be predaceous ; for on several occasions two 
larvae were found within a fly-pupa, yet not more than one 
wasp was observed to emerge from each fly-pupa. The wasp- 
pupa Is a large white creature (fig. 24), with the characteristic 
Dirhinus appearance. The pupal period has not been deter¬ 
mined but it is more than 7 days. The total period from ovi¬ 
position to emergence during November, 1920, was found to 
be 25 days ; but during January, 1921, as much as 28 days* 
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Mr. Froggatt regards this wasp as being capable of digging 
well beneath the soil in search of Sarcophaga pupae. This is 
probably not the case. Sarcophagid flies pupate just as 
frequently on the surface of the soil as do the other carrion - 
flies, and it is doubtful whether the wasp would trouble to 
attack those beneath the surface of the soil, when there are 
more accessible pupse available. On one occasion this alleged 
habit was tested. Soil containing pupated larvae was put into 
a bottle, together with a female Dirhinua ; she could easily 
have reached them by a little digging (the soil being about 
one inch in depth), but took no notice whatever of the buried 
pupa), and after a few hours’ captivity spent all her time in 
trying to escape. 

5. Paehycrepoideus dubius Ashmead. 

This wasp was first described from U.S.A., where it 
parasitizes the house-fly. It has been recorded by Girault 
from Northern Queensland, but nothing further is known about 
it in this country. Undoubtedly it attacks various flies 
occurring in that locality. 

6. Hemilexomyia abrapta Dodd. 

This Diapriid wasp was first described and figured by 
W. W. and J. L. Froggatt (1917* pp. 32-33) as being bred from 
a blowfly (? Ophyra nigra), and from Musca domestica (1918, 
p. 18) near Hay, N.S.W. It was more fully described and 
named by Dodd (1920, p. 421) under the above designation. 
The latter author reported it as a parasite of Ophyra nigra and 
Calliphora villosa (i.e. Neopollenia stygia ) in N.S.W. (Froggatt 
collection). It has not been found in Brisbane. 

7. Chalcis caUiphorse Froggatt. 2 

This fairly large insect was described by Froggatt (1916, 
p. 506; 1917, p. 30) from Hay district, N.S.W., as a black 
wasp about the size of a small housefly, with reddish-yellow' 
antennae, oval shining red-brown abdomen, and with thickened 
hind femora. This chalcid, which breeds readily in captivity, 
attacks blowfly larvae and does not prevent their pupation 
before destruction occurs. 

2 X>. Miller (N. Z. Jour. Agric., 22 June, 1921) states that large 
numbers of this parasite, obtained from Australia, were liberated in 
New Zealand two years ago, but that no definite results have yet been 
attained. 
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8 . 10 . 

Figs. 5-7, stages in opposition {Kasonia brevicornis). 5, commence¬ 
ment of insertion of ovipositor ; 6, ovipositor fully inserted ; 7, opposi¬ 
tion completed, wasp licking np fluid from puncture ; S, Pctraspilomicms 
ovipositing in pupa ; 9, head of larva of -Lwsfr. giraultu showing suctorial 
apparatus, etc. {s.m., sphincter muscle ; r.m., retractor musculature : 
i.j intestine ; hr., brain ; n.g. 9 first nerve ganglion ; j\, jaw) ; 10, head 
of larva of Dirhinus sarcophagas (f.b,, fat body). 
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8. Chalcis dipterophaga Girault and Dodd. 

Syn. : C. calliphorce Johnston 1921 (from Brisbane). 

This rather large wasp, which seems to differ from C. erdli- 
plforce only in the lighter colouration ol the antennae and 
abdomen, was found on one occasion in Brisbane to be 
attracted to blowfly maggots. There is little doubt that the 
species is a parasite of the latter. Girault (1915) reported that 
this Chalcid was bred from dipterous puparia in North 
Queensland. 

9, Australeneyrtus giraulti Johnston and Tiegs. 

(Figs. 1, 9, 11-17, 25-26.) 

This Encyrtid wasp, of which a description is given at 
the end of the paper, was first discovered attacking sheepfly 
maggots in Brisbane in October, 1920. It was soon found that 
it could be bred with comparative ease and in large numbers. 
On one occasion many thousand individuals were obtained 
after several generations from a single female. During Feb¬ 
ruary, 1921, the wasp was again seen in the open, while during 
April it was quite common around decaying meat. A few 
specimens were seen during July, 1921. 

The female attacks all the common sheep blowflies in 
their larval state, seeming to prefer smooth maggots ( Chry - 
somyia dux, Lucilia spp., Paracalliphora augur), hut will quite 
readily attack the “ hairy ?J Pycnosoma larvae (P. rufifacies 
and P. raripes) as well as those of the thick-skinned Sarcophaga 
spp. The wasps are exceedingly active, especially the females, 
which settle on any part of the maggots (fig. 1), and immediately 
begin to oviposit after showing great dexterity in clinging to 
the maggot as the latter crawls or wriggles. As a rale they 
do not appear to hurt- the maggot in any way during the 
operation, though sometimes the latter is seen to writhe a 
little, no doubt when the ovipositor happens to injure a nerve. 

Under artificial conditions numerous wasps commonly 
attack a maggot at once. When some decaying meat is exposed 
these wasps can often he seen close to the living maggots, 
and they will even attempt to parasitize those w T hich are 
wriggling about immediately beneath the soil. Oviposition 
lasts from a quarter to half a minute, but at times when the 
maggot is quiet it will take considerably longer. Usually about 
seven eggs appear to he laid at each act of oviposition. Some¬ 
times as many as twenty-nine wasps emerge from a pupa 
{artificially infected, probably by several wasps), the insects 
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being then considerably smaller than usual. If pupae be too 
heavily parasitized, then neither wasps nor flies emerge. The 
following numbers were obtained from six artificially infected 
fly-pupae, kept under observation : 29, 26, 22, 14, 11, 10. 

The freshly laid egg is rather long and somewhat irre¬ 
gularly shaped, measuring -208 mm. in length and -076 mm. 
in breadth. A small clear area can be seen at one end of the 
otherwise granular protoplasm ; and it is here that the egg 
membrane possesses a micropyle (fig. 16). The egg soon 
begins to segment by the usual peripheral segmentation 
method characteristic of insects. After 24 hours it is in a 
high state of segmentation and the developing embryo can 
be seen in the middle (fig. 17). The egg has by this time 
contracted considerably, measuring only *164 mm. in length 
by *072 mm. in breadth. Hatching appears to take place in 
about 48 hours, but this statement is made with considerable 
reserve. 

The larva is of the usual 14-segmented type, the nine 
spiracles together with the tracheae being very evident (fig. 25). 
Feeding appears to take place much in the same 1 way as in 
Nasonia, that is, by a suctorial action produced by the alter¬ 
nate action of protrusive (sphincter) and retractile buccal 
muscles (fig. 9). A pair of chitinous jaws, resembling those 
of the third instar of Nasonia, are present. The midgut does 
not communicate with the rectum imtil the end of the feeding 
stage, when, probably after a period of resting, deflocation 
takes place, and then after about one day the larva moults 
and a pupa appears (fig. 26). 

The pupa is at first white in colour ; after a few days the 
eyes redden and then the whole pupa darkens and gradually 
develops into the adult. The full period, from oviposition to 
emergence of the adult, occupies about 20 days in midsummer. 
In October it was found to be 25 days, in February 21, in May 
as much as 28 or even 80 days, the time gradually lengthening 
between February and May as the weather became coder. 
In June and July it occupied approximately six weeks. 

It was found that when wasps which had just emerged 
from the fly-pupa were isolated they would parasitize maggots 
as usual, and further that the offspring consisted of males 
and females in the normal proportion, which we have ascer¬ 
tained to be about 8:7. It must, therefore, be inferred that 



Figs. 11-17, Australeneyrtu* gi multi. 11. adult female ; 12, antennse 
of male and female ; 13, head, face-view : 14, mandible ; 15, wings of 
female; 16, freshly deposited egg, taken from larva of Sarcophaga; 
17. egg 24 hours old. 

Figs. 18, 19, Paraspilom ictus Jmggatii. 18. antennae of male and 
female ; 19, fore wing. 
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fertilisation actually took place before the wasps had emerged 
from the fly puparium. If this method alone took place in 
nature then the only opportunity for true interbreeding 
instead of inbreeding would occur when two females chanced 
to parasitize the same maggot. Copulation has been observed 
to take place immediately after emergence, the act occupying 
about a quarter cf a minute. 

The wasp is an exceedingly active little creature, and is 
easily distinguished from Nasonia by the brown colour of the 
under side, as well as by its much greater activity often mani¬ 
fested by leaping movements. It does noi appear to live very 
well in close captivity, where our method adopted in keeping 
them has been merely to place them in glass tubes and provide 
them with a little diluted honey. Under these conditions they 
began to die on about the third day, and we have not kept 
them alive longer than seven days. 

B. - THE ECONOMIC SIGNIFICANCE OF THESE 
CHALCID PARASITES. 

The extent to which a species of parasite is capable of 
destroying or checking the numbers of its host species depends 
on numerous factors, all of which must be taken into account, 
yet which it is often exceedingly difficult to estimate, even 
roughly. These factors, in the case of the parasites of Aus¬ 
tralian sheep-flies, are very complex. 

The most important of these factors is the accessibility 
of the host species to the parasite. If the parasite has relatively 
little opportunity of access, it cannot do much harm to the 
species as a whole. It may destroy large numbers of specimens 
of its host species, but the really important question, from an 
economic standpoint, is the ratio of the number destroyed to 
the number not available for attack. The relative importance 
of this factor will depend, therefore, partly on the habits of 
the host species and partly on that of the parasite. Unfor¬ 
tunately these habits are but scantily known at present. 

A second important factor will be the capacity of the 
parasite for inhabiting a certain locality in sufficient numbers. 
This will depend partly on the presence or absence of necessary 
food or of enemies, and partly on climatic conditions. 

A third important factor, and one which it is impossible to 
estimate in the laboratory, may be stated as follows ;—Given 
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that a parasite will readily attack its host under laboratory 
conditions, will it do so on an extended scale where its host 
is accessible in large numbers '? For example, Australencyrfus 
(jimulti will attack maggots with great avidity in the labora¬ 
tory, but it is not known whether it w r ould do so if given 
the same opportunity on a large scale in nature. The only 
way to test this w'ould be to liberate the parasite in numbers 
in a given district and see if it w”ould establish itself. 

If any one of the factors be continuously unfavourable, 
then the parasite cannot be of any very great importance. If 
finally the parasite is to eradicate the host, not only w'ould all 
these conditions have to be very favourable, but a fourth 
factor would have to be taken into account, i.e. the relative 
rate of breeding of host species and parasites. It will now” be 
necessary to examine the effect of chalcid w^asps on sheep-flies 
along these lines. 

An immense amount of material for parasitizing is con¬ 
stantly available to these wasps ; it follows, obviously, that 
any parasite which is not common can destroy only a very 
small percentage of the available larvse or pupae ; if the 
available material, however great in amount, is small compared 
with what is not available, the economic importance of the 
parasite is practically nil. It seems, as will be shown below, 
that such is the case with those w*asps which attack the fly- 
pupae ; and such forms as Dirk inns sarcophagce , Hem ilexom y ia 
ahrupta , Pachjcrepoideus dubius , and Paraspilomicrus froggatti 
must be regarded as nothing more than entomologically interest¬ 
ing. Their scarcity probably depends on the unfavourable 
nature of the third factor, possibly also on the presence of 
enemies, or on poor food supply. 

Spalangia muscidanim has been recorded as parasitizing 
various Muscid flies to a great extent in Eidsvold ; it was also 
occasionally found destroying blowflies in Roma and in 
Brisbane, but there is as yet no evidence to show that it is of 
any more practical use against the sheep maggot-fly pest than 
such a form as Dirhinus sarcophagce. 

Of Nasonia brevicornis much has been hoped ; by some 
it has been regarded as the ultimate means of actually eradi¬ 
cating, or at any rate controlling, the blowfly. Taking into 
consideration the above general remarks, it will be seen that 
these claims are founded on no very firm evidence. Even 
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assuming that ail the other factors are favourable (which is, 
however, not the case) it is evident that Nasonia cannot 
possibly act as an efficient control, since the blowflies breed 
not only faster but also more numerously. Suppose, for 
example, we liberated a single female Nasonia and a single 
gravid female blowfly, e.g. Pycnosoma, in a certain district 
in V'hich neither occurred. The blowfly would lay about 
250 eggs, all of which, it may be assumed, would possibly 
produce adults. Now Nasonia would parasitize these pupa? 
to such an extent that about 113 offspring would be produced 
by it—not at the expense of 113 blowflies however, but of only 
about 17 to 20, as already mentioned. Nasonia , in fact, 
would be a much more useful insect if it laid only one egg per 
pupa. Hence after the very first generation we would have 

113 chalcids and about 230 blow'flies : after the next few 
generations the difference would become very great, and 
if the flies had no other enemies they w^ould soon overrun the 
country. Even if we contrast the period (a) which elapses' 
between the deposition of eggs by the chalcid and oviposition 
by the females which emerge from such eggs (oviposition 
occurring within a few T hours after emergence), with (b) that 
occupied by Pycnosoma from its deposition as an egg until the 
resulting female is capable of ovipositing, it appears that the 
above result will not be materially affected ; since (a) the 
wasp period referred to, during midsummer in Brisbane, is 
about 14 days, whereas (6) in the case of the blowfly it is from 
14 to 16 days distributed as follows—about 9 to 10 days in 
the immature stages (egg, larva, and pupa) and about 5 to (5 
days after emergence before egg-laying takes place. As an 
effective control, then, Nasonia is of little value. To what 
extent, then, does it act as a check ? This depends entirely 
upon the ratio of the number of pupae to which it has access, 
to the number of those which it cannot harm. Simple experi¬ 
ments, such as enclosing a number of these chalcids in a jar 
in the bottom of which was a thin layer of soil containing pupae, 
showed definitely that the wasps would not dig into the ground, 
It is necessary, therefore; to inquire as to the proportion of 
pupae lying on the soil to those below it. The following simple 
experiments w*ere carried out during the summer of 1920-21 in 
Brisbane, but it should be carefully noted that they were 
performed partly under laboratory conditions and partly 
under natural local conditions, but not under sheep-district 
conditions. It is reasonable to assume, therefore, that similar 
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Plate X. 



Tics, 20-22, Xasonia brevicomh. 20, blowfly nymph (Lucilia) showing clusters of 
Xasonin larva? two (lays old; 21, larva in “grey stage”; 22, pupa.—Figs. 23, 21, Dir- 
hinus sarcophatrce. 23, larva, seven days old, ventral view ; 24, pupa, dorsal view.—Figs. 
25, 23, Australeneyrtus giraulti. 25, larva, lateral view, showing respiratory system ; 








Figs. 27-33, Nasonia bremcornis. 27, freshly deposited egg; 28, 

18-hour embryo—not© head, intestine, and anus ; 29, blowfly pupa wit h * 
» cluster of Nasonia eggs ; 30, head-end of larva in first instar, ventral 
view showing jaws ; 31, larva, three days after its deposition as an egg, 
second instar, showing respiratory system ; 32, head of larva figured in 
fig. 31, showing jaws (j)> antennae (a), buccal cavity {b.e.), salivary duct 
($.d .), sphincter muscle (s.m.), and retractor muscle ; 33, jaw of 

larva in third instar.—Fig. 34, egg of Dirhinus sarcopkagce from 
uterus' 1 of parent. 
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results an ill not necessarily be obtained in our "Western areas 
as in Brisbane. It might be expected, for example, that 
maggots would pupate to a much larger extent in the wool, 
and beneath the carcass of a dead sheep (where they would be 
accessible to the ehalcid), than they would in less protected 
places, such as under a piece of dry meat. 1 Experiments 
carried out with rather large surfaces, such as sheep's heads 
split down the centre to produce greater areas for protection, 
indicate that this does not make much difference. In view 
of the unfavourable results to be described, obtained locally 
with Nasonia , it seems at least worth while to repeat the 
experiments with various species of larva? under sheep-country 
conditions during different portions of the year. 

In January, 1921 (i.e. during the hottest part of the year), 
Lucilia sericaia and Sarccphaga spp. were allowed to infect 
meat placed on dry soil. The experiment was carried out in 
the shade. After the maggots had ceased feeding the meat 
had to a great extent disappeared, only the fibrous portion 
remaining and producing an excellent shelter for pupating 
maggots. Different layers of the underlying soil were then 
removed and the pupse in each layer counted, the following 
results being obtained :— 


L. sericato, Barca phatjtt spp. 


AC timber of pup®— 


On surface or partly exj>osed 


ior> 

2 

To depth of J in. 


663 

14 

From J to 2-f in. 


1.403 

47 

From 2} to 3| in. 


172 ! 

4 

From 3J to 5 in. 


51 ; 


From 5 to 6 in. 


7 



Percentage on surface -. .. 4*37 3 


1 J. L. Froggatt (1919, p. 260) has stated that it is generally amongst 
the pup® of P, ruffacie# and to a less extent P. varipes that Nason ia 
is actually found to woik in the field, this being due largely to the habits 
of the larvae of these particular species, which usually pupate under the 
edge of the carcass remains or on the bones, wool, etc., instead of crawling 
away as the maggots of other blowflies do. 
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During February a sheep's head, split down the middle, 
was put into a box of dry soil, and infested entirely with 
Ptfcnosoma rufifades and P. varlpes. After about six days, 
the head was lifted and about 100 blowfly pupae counted ; 
as the experiment was intended for other purposes (as described 
below) the pupae beneath the soil were not counted, but it is 
significant that after several days thousands of Pvcnosomas 
hatched, the bottom of a box. 2 ft. by 1-| ft., being literally 
green with them. 

In April results w'ere obtained which seem to show the 
effect of heavy rain on pupation. The sheep's heads were 
placed in a box, and became duly infested with Ophyra nigra , 
Sarcophaga■ spp., Pycnosoma rufifacies , and Ludlia serieaia. 
Heavy rain fell, the wiiole contents of the box becoming 
thoroughly wet. One portion of the box was more wet than 
the remainder : it contained no pupae. No pupae occurred 
on the surface anywhere in the box. but were all found at a 
depth of from f to 1 inch below’ the surface where the soil was 
least wet. Below tins the soil was wetter, and only six pupa 1 
were discovered in it. but in the relatively drier region above 
this level several hundred were counted. As several thousand 
pupae had been expected a search was made in the soil 
surrounding the box, and as a result great accumulations of 
pupae of all the species were found buried in the soil to the depth 
of one inch under sheltering boards close beside the box. Un¬ 
protected soil to a distance of 5 feet from the box w r as examined 
and showed the presence of numerous fly-pupae. It would 
seem, therefore, that during rainy w’eather the conditions for 
Nasonia are even more unfavourable, since, though the maggots 
do not bury themselves so far down in the soil, none pupate 
on the surface,. If these experiments are confirmed under 
•sheep-country conditions, then this chalcid cannot be regarded 
as even a serious check on the spread of sheep blowffies. 

These experiments do not take account of another serious 
deficiency on the part of Nason la, viz., the alleged inactivity 
of the parasite at the very time that the flies are. at their worst 
(Report of Blowfly Committee, Institute of Science and 
Industry, December, 1920). 2 * 4 Possibly this is accounted for by 

2 Ass this pamphlet is not readily available to workers, we deem it 
advisable to republish the statements relating to the work of Nasonia 

at Mr. W. Russell's sheep station, JDalmally, near Roma, Queensland :— 

4 ‘As occasionally over 80 per cent, of the blowfly pupa? are found to be 
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the following facts :—Increased fly activity generally means 
a decrease in the length of the life-cycle (especially the im¬ 
mature stages, owing to favourable conditions of temperature 
and moisture) and incidentally of the pupal period. For 
Rye nosoma rufifacies and P. varipes this latter period is 4| days 
during the summer months, becoming as low as 3 days (on 
an average 4 days) during the most favourable weather (Feb¬ 
ruary). 3 The egg period of Xasonia in Brisbane during this 
time is 40 hours. It follows that, of these 3 or 4 days wdiich the 
fly passes in the pupal stage and during which the chalcid 
can act against the fly, nearly two days are occupied in the 
hatching of the parasite's egg. Hence, unless the pupse are 
attacked within 24 to 30 hours after pupation, they are prac¬ 
tically safe from destruction by Xasonia ; indeed, we have 
the paradoxical conception of the pupae of Pycnosoma , during 
this period, acting as a most efficient chalcid-destroyer—in 
other w r ords, as a e< Nasonia-trap/’ in that at least half the 
chalcid eggs deposited must be wasted, unless, of course, the 
wasp will instinctively refuse to oviposit in advanced pupae. 4 
The immunity of Pycnosoma to Xasonia attack was exhibited 
by the following experiment, carried out in February, 1921. 
when Pycnosoma spp. are the dominating blowflies in Brisbane. 
A split sheep’s head w r as placed in a box of soil and allowed to 

killed by this parasite, it should have a marked effect in controlling the 
increase of the flies, but unfortunately the Chalcid Wasp seems to be 
dormant at the very time the flies are worst. Very much has yet to bo 
learned of the life-history of both flies and parasites. This tends to 
show that although it must be a check, yet it cannot in the light of present, 
knowledge be classed as an overwhelming check. At Dalmally, in the 
height of the attack of the present year, Chalcids were not to be found. 
Then at the end of September they l>egan to show in the breeding cages 
and are now (December, 1920) breeding in big numbers. Even if the 
Chalcids be responsible for the abatement of the fly trouble since October, 
it was quiescent when the principal losses in sheep occurred. We conclude 
therefore that while Chalcids are certainly a check, they are not, in the 
light of our present knowledge, important enough to supersede the 
jetting process.'’ 

3 J. F. Illingworth in an article, * s The Australian Sheep Fly 
in Hawaii ” (Proe. Ent. Soc. Hawaii. 1917 (1918), 3, p. 429 ; Abstr. ,’n 
Rev. Appl. Ent., B., 6, p, 163) referred to the rapid development there 
during July. A dead animal was exposed on 16th July, larvae hatched 
out next morning, and three days later entered the soil to pupate, the 
pupal stage occupying about six days. 

4 Altson (1920, p. 224) states that Naso)iia shows preference for 
pup® between 24 and 72 hours old for oviposition. We have found that 
the wasp will readily oviposit in living blowfly pup® of any age. 
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become heavily infested with these two species. When the 
maggots had begun to pupate the box was closed by a “ wasp- 
proof gauze, and 250 Xasonias liberated in the box. The 
wasps could perhaps scarcely have- had a better opportunity 
for demonstrating their action on pupae buried in the soil, 
as well as on recently pupated Pt/cnosoma pupae. As stated 
above, about a hundred pupae were found beneath the sheep's 
head, but the result of the experiment showed that several 
thousand had entered the soil. Pyenosomas hatched in due 
course in immense numbers. Thirteen days later twelve Xasonias 
hatched , probably all from one unfortunate pupa ! Here, under 
the best conditions, except that they were in captivity (which 
does not seem to make much difference with Xasonia), the 
wasps were helpless in the face of a reduced pupal period on 
the part of their host-fly. It is at least possible that these 
facts will account for the field observations above quoted. 

If these laboratory experiments can be confirmed in the 
field, it is evident that little can be hoped from such wasps as 
oviposit in pupa?. Parasites which attack the larva* should 
he much more useful, since they can obtain access to all the 
individuals that the former class can, as well as many that 
the former cannot. To this group belong Chalcis spp. and 
A usfralencyrtus glravJti. The former can probably be dismissed 
on account of their rarity, though of course they might 
be bred up in the laboratory. The latter is more hopeful, as 
it appears to be fairly common in Brisbane and breeds very 
easily, but has, unfortunately, a rather long developmental 
period. The first factor, namely, access to its host, is very 
favourable ; of the others, however, nothing is known, and it 
might turn out quite useless in the field. We hope to distribute 
a large number later in the year in the hojie that this Encyrtld 
may be of some use. 

To this latter group of maggot attackers belongs also an 
English Braconid species, Almia nmndiwator. This has all 
the advantages possessed by the above-mentioned maggot- 
parasitizing wasps, and has also' the additional qualification of 
laying a very large number of eggi and distributing them 
among an equal number of maggots. A wasp living under 
English conditions might be unable to exist in the Australian 
climate ; but, on the other hand, it might be stimulated to 
greater activity, and it is certainly a parasite well worth 
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attempting to introduce into Australia provided that it is not 
already known to parasitize useful insects (Graham-Smith. 
1916. 1919 ; Johnston and Bancroft. 1920 ; Afeom 1920). 

Table showing Parasites and Hosts in Australia. 

The following table may be of interest. It is not unlikely 
that all the parasites mentioned may prove to be able to 
attack all the species of flies in the list. The introduced 
English blowfly, Calliphora erythrocephala. does not occur in 
Queensland as far as we are aware, though Froggatt has 
reported its presence in Sydney. 


Australian Muscoid Flies. 
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C.—DESCRIPTIONS OF NEW HYMENOPTEROUS 

. PARASITES OF AUSTRALIAN BLOWFLIES. 

Australencyrtus giraulti n. gen., n. sp. (Encyrtidae). 

(Figs. 1, 9, 11-17, 25, 26.) 

Description of Female . 

Length of moderate-sized specimens 1*6 to 1*92 mm. 
Small individuals may be much shorter, measuring little over 

5 The first two species are referred to in the rest of this paper 
under the genus Pycnosoma as they are generally known by such name 
in Australia. According to a recent remark by Mr. W. W. Froggatt. 
the correct name for C. rufijctcks is C. albiceps \Yied, (P.L.S., N.S.W., 
1920, p. 472)'. 
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1*2 mm. in length. All measurements given below refer to a 
large form 1*S mm. long. The wasp is easily recognised by its 
shiny-black upper surface and pale-brown under surface 
(figs. 1, 11). 

HfMfJ {fig. IS ),-—Height *6 mm. : breadth *5 mm.: length 
*32 mm. Depth of eyes about half that of head. Distance of 
ventral portion of eyes to mouth twice that of dorsal part to 
vertex. Head shiny black with very faint reticulate pattern : 
the numerous bristles generally lodged in small depressions. 
Ocelli large and prominent, nearer to eyes than to one another. 
Frons with a deep depression. Olypeus gently convex. In¬ 
sertion of antenna on a level with lowest part of eyes., their 
distance from one another equal to their distance from the 
eyes. 

Eyes bare : about fourteen bristles immediately around 
orbit ; two vertical bristles in line with posterior ocelli. Front 
with about fifty other bristles. 

Mandibles shiny black, long (-216 mm.) and prominent, 
trident ate, the anterior tooth very small : the middle one 
larger and prominent, the lowest somewhat smaller : all very 
obtuse (fig. 14). Mandibles provided with twelve bristles. 
Maxilla short, foliaceous, covered with about twenty hairs 
on upper surface. Palps pale brown, long and prominent, 
last joint especially large. Submentum not prominent; the 
mentum somewhat triangular and provided with a row* of short 
bristles. Labial palps rather small, with three joints of winch 
the second is the smallest. Mentum with prominent but short 
ridges. 

Length of antennae *88 mm. ; maximum breadth *06 mm. 
Ten joints including ring-joint. Scape slender, about *25 mm. 
in length, slightly broader at tip than at base, moderately 
bristly, brown. Pedicel about one-third length of scape, very 
conical. Bing-joint very indistinct, about -02 mm. long. 
The following six joints very dark browui and heavily clad 
with short bristles ; the proximal one oval, the others gradually 
shortening, the most distal dome-shaped. Club 3-jointed, 
*16 mm. in length (fig. 12). 

£< ThoraxT —Shiny black above, light brown below r ; 
pronotum prominent, length about half that of head ; with 
delicate transverse striations. Mesothorax about thrice the 
length of pronotum ; as the anterior part of the pronotum 
projects into the posterior concavity of head, and also is longer 
at the sides than dorsally, the mesothorax appears, in dorsal 
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view, nearly six times the length of the prone turn. Scutellum 
very prominent, about two-thirds the length of scutum. 
Scutum distinctly ridged: pronotum faintly striated; scutellum 
smooth. In the middle of the scutellum on either side of the 
mid-line, the chitinous plate has a pair of small circular holes. 
The ventral side of thorax light brown, shiny. From the 
postero-ventral region of the pronotum a thin plate, pale brown 
in colour and rather transparent, is given off backwardly, 
reaching so far hack as to overlap the tegulse ventrally. Pro¬ 
bably the anterior spiracle lies beneath this plate ; a similar 
structure is developed along the whole of the ventral portion 
of the mesonotum, and overlaps a portion of the last coxa ; 
it is light brown in colour, much stronger than the similar 
extension from the pronotum, and appears to be hollow. The 
second spiracle is probably hidden beneath this structure. 
From the metathorax a similar overlapping structure is 
developed, but it is much smaller. Immediately behind it lies 
the third spiracle ; just above it is a small cluster of silvery 
hairs. Pronotum with a row of 18 short (9 and 9), scutum 
with 56 (28-28) rather long bristles ; scutellum with 22 (11-11) 
moderately long bristles on anterior half, a pair on the border, 
three-quarters the distance to distal end, and a pair of rather 
long scuteliar apicals. Tegulse each with three bristles. 

Legs brown.—First leg : Coxa largest, powerful ; breadth 
half the length ; thirteen bristles externally, and two rows of 
small bristles on posterior (inner) margin. Trochanter half 
the length of coxa ; double-jointed ; hairless. Femur rather 
short, twice the length of coxa and thick-set; with four rows of 
moderately long bristles. Tibia one and a half times the length 
of coxa, slightly broader distallv than proximally ; spur as 
long as that of second leg. but considerably weaker, with five 
rows of moderately long bristles. Tarsus nearly as long as 
femur, the five joints very hairy ; claws not markedly large.— 
Second leg : Coxa longer but less stout than in first leg; 
provided with six longitudinal rows of bristles. Trochanter 
long, double-jointed, hairless. Femur as long as first femur, 
but rather weaker ; with six longitudinal rows of bristles. 
Tibia long (*56 mm.), thinner than femur; with five rows of 
bristles, the enlarged tibial spur very faintly serrated at its 
inner distal end. .First tarsal joint much elongated; daws 
small.—Third leg : Coxa exceedingly stout, a little longer than 
broad, with a faint reticulation ; six rows of short bristles. 
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Trochanter single-jointed and with five rows of bristles. Femur 
about as long as first, but bulging strongly in middle, with 
six rows of bristles. Tibia a little shorter than second ; bristly : 
first tibia! joint much elongated, claws small. 

Wings (fig. 16). —Fore wings : Length 144 mm., breadth 
•77 mm. Sul)marginal: marginal : post-marginal : stigmal = 
37 ; 5 : 6 : 8. ‘Length of submarginal -59 mm. Submarginal 
with fourteen large bristles, those in middle of vein the largest. 
[Marginal and post-marginal with three rows of rather shorter 
bristles. Stigmal with eight bristles; its termination 
broadened, angular, hooked and bluntly pointed. 4-punctaie 
as figured. Anterior border strongly ciliated. Whole wing 
ciliated, except posterior border and a small area anterior to 
this.—Hind wings : Length -96 mm., breadth *32 mm. The 
distal marginal part of the wing-vein *3 mm. long ; the distal 
submarginal portion very slightly longer and rather trans¬ 
parent. and with two punctures. A row' of eleven bristles 
immediately anterior to it. Wing ciliated, except for a clear 
area at base of wing. 

Abdomen shining black, marked with a delicate reticulum. 
Father broader than thorax, and dorso vent rally compressed. 
First tergite as long as the next two together. Second, third, 
and fourth tergites all about equal in length. Fifth rather 
longer, and partly overlapping the more anterior ones, being 
very concave in dorsal view. First tergite with five pairs of 
bristles laterally : sternum with very numerous short bristles, 
and three pairs of longer bristles posteriorly. Second tergite 
with a transverse row' of seven moderately large bristles on 
either side ; five pairs on sternum. Third tergite with a 
transverse row of seven bristles on either side and a very long 
bristle laterally; three pairs on sternum. Fourth tergite 
with a row of six bristles on either side ; sternum with a group 
of eight pairs. The fifth tergite very bristly; anteriorly 
a row of four bristles on either side ; posterior to these a row 
of five larger bristles ; a marginal row' of twelve bristles on 
either side ; the most anterior part of the tergite with a small 
rounded thickened chitinous area bearing five large bristles. 
Sternum with five pairs of bristles. The termination of the 
ovipositor provided with a marginal row' of ten bristles. Point 
of ovipositor sharp ; no serrations present; length *45 mm.; 
free posterior part of sheath -16 mm. 
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Description of 21 ale. 

The male closely resembles the female in general appear¬ 
ance and size. It differs in the following character* , 

Length of antenna (fig. 12) greater, being about 1-2 mm. : 
scape very slightly shorter than in female, measuring about 
•24 mm. in length : next joint, corresponding to the pedicel, 
very short, -08 mm. in length ; third joint -16 mm. in length. 
The following seven joints about equal in length, measuring 
■096 mm. ; the most distal joint not club-shaped, but some¬ 
what conical with apex of cone clistally, without any sign of 
division into three parts such as occurs in female. Length of 
mandibles about the same as in female ; teeth slightly more 
acute. 

Thorax as in female. First coxa shaped as in female ; 
seven large marginal bristles, ten smaller externally, numerous 
minute bristles internally. Trochanter single-jointed, two 
bristles on dorsal distal end. Femur with three rows of bristles, 
and an indication of a fourth row. Second trochanter very 
short, single-jointed, hairless. Bristles of second femur weak. 
Tibia! spur weaker than in female. 

Wings as in female, except that the stigmal vein is very 
slightly shorter, the termination a little more hammer-shaped. 
Size exactly as in female. 

The third abdominal segment bears ventro-laterally a 
very long bristle, even longer than in female. The penis is 
rather long, about equal in length to the terminal part of the 
ovipositor of female. 

The biology of this little wasp has been described in an 
earlier part of this paper, the various immature stages being 
figured (figs. 9, 16, 17, 25, 26). 

Svstematieally the insect belongs to the Chaleidoid family 
Encvrticke. sub-family Eneyrtinfe, tribe Mirim of Ashmead, or 
Encyrtini (as considered by Girault, 1915). It does not fall 
into any of the genera as given in either Ash mead’s or Girault’s 
keys. We therefore propose to establish for its reception a new 
genus, Amtmlencyrtus, with J. giraulti as type. Mr. A. A. 
Qirault, the well-known authority on ehalcid wasps, informs 
ua that it comes near Perkins’s genus Echthrogonartopus. It 
differs from that genus, however, chiefly in that the club is 
distinctly shorter than the funiele ; the frontal region between 
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the eyes is considerably wider than the width of eyes, and 
the scntellum is not sculptured : while the post-marginal vein 
Is very slightly shorter than stigmal. 

Type specimens (allotype and liolotype) deposited in the 
Queensland Museum, Brisbane. Bred from various blowfly 
pupae in Brisbane. 

Paraspilomicrus froggatti n. gen., n. sp. (Proetotrvpoidea— 
Family Diapriida*). (Figs. 4. 8. 18, 19.) 

Description of Male. 

Length 1*7 mm. (excluding antennae); shining black. 

Head. —Length *34 mm. ; height -45 mm. : breadth *37 
mm. Frons not protruding in front of eye. Eye rather small, 
bare, distant its own height from mouth ; depth less than half 
the height of head. Ocelli very prominent, as near to each 
other as to eyes. Head smooth, shiny black, without pattern, 
with numerous short bristles. Antenna* (fig. IS) inserted on a 
marked prominence : very long ilTo mm.), consisting of 
thirteen joints : scape *32 mm. long : pedicel and next two 
joints about equal (-08 mm.) : remaining joints shorter, broader, 
and rounded, last elongated and conical, the whole covered 
with numerous rather short bristles. Palps long, brown, 
terminal segments slightly longer than sub-terminal: both 
bearing six seta?. 

Thorax. —Length two and a half times the breadth. 
Tegula? very^prominent, forming large angular prominences at 
sides. Pronotal neck short, with longitudinal shallow excava¬ 
tions ; pronotuni itself hardly visible from above. Scutum 
smooth, shiny black, without any pattern ; parapsidal furrows 
very prominent; rather wider than long ; with a small number 
of moderately long, brown reclinate bristles, developing into 
a more pronounced growth laterally just behind pronotum. 
Scntellum four-fifths length of scutum, with a light growth of 
hairs : a pair of large square depressions on either side of 
mid-line, just behind scutum ; and a transverse row' of nine 
small rounded depressions crossing the scutellum two-thirds 
the distance from anterior end. Behind these, a row' of four 
larger rectangular depressions. Epmotum with a complete 
median longitudinal carina ; with four irregular ridged de¬ 
pressions laterally. Petiole with a complete median carina 
and two pairs of longitudinal depressions on either side, more 
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distinct in anterior half ; provided laterally with rather long, 
somewhat curled hairs. Epinotum sculptured laterally and 
with a growth of short, silvery hairs. Scutum and scutellum 
quite bare and smooth at sides. Pronotum with a grow th. of 
hairs laterally along posterior margin. Thorax lightly hairy 
beneath. 

Paraspilom icru* froggatti. 



antenna (a) showing in Fig. A. 

Legs.—Cox.se dark brown, hairy, short and stout, especially 
the third. Second coxa weaker than the others. Trochanters 
very long and slender. Femora long, hairy ; proximal half 
narrow, distal half expanded to become markedly club- 
shaped ; proximal portion light brown, distal very dark brow n, 
nearly black. First and second tibiae rather shorter, dark 
brown, hairy, provided clistally with two moderately long 
; last tibia considerably longer, and with a distinct tibial 
spur. Tarei five-jointed, moderately long ; last very long; 
all hairy, but not' markedly so ; claws short. 

Wings .—Length of fore wing (fig. 19) 1*6 mm.; breadth 
-64 mm.; submarginal vein *64 mm. long; marginal vein 
very thick and short, *664 mm. long, with six long bristles; 
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stigmal vein very short (*024 mm.), 4-punctate, and with one 
long bristle. Rest of venation very poorly developed. Heavily 
ciliated especially x^osteriorly; on proximal part the dilation 
is very sparse. Length of posterior wing *96 mm. 

Abdomen. —Epinotum and petiole described in connection 
with thorax. Rest of abdomen long and slender, about as 
long as thorax, with scattered hairs ventrally and post--dor- 
sally ; smooth and shiny black : termination sharply pointed. 

Description of Female. (Fig. 8.) 

This closely resembles the male, the most pronounced 
differences being in regard to the antennae. Scape, pedicel, and 
next joint similar to those of male. The following two joints 
considerably smaller than in female, equal in size, rounded ; 
the remaining joints gradually becoming longer and broader : 
terminal joint conical giving the whole antenna a slightly club- 
shaped appearance. 

Systematic Position. —It has been considered necessary to 
erect for the reception of this species a new’ genus near Hem ilex is 
Foerster. SpHorn tents Westwood, and Hemilexomyia Dodd. 
The name Paraspilomicrus is proposed. 

Generic Characters. —Antennae 13-jointed ; scape unarmed ; 
antenna in female somewhat club-shaped, last joint short and 
conical. Head not punctate, smooth ; no ridges on temples : 
pronotum short; mesonotum slightly convex laterally, smooth ; 
not ridged. Scutellum with tw T o small prominent basal de¬ 
pressions, and laterally from each a larger shallow indistinct 
depression. Two transverse row T s of small depressions towards 
posterior end of scutellum. Petiole about twice as long as 
broad ; the large abdominal segment overlaps petiole dorsally, 
abdomen somewhat pointed, not truncate. Fore wing with 
pronounced submarginal vein : marginal vein thick and short, 
about twice as long as thick. Stigmal vein very short, punctate, 
rest of venation practically obsolete. Type ; Paraspilomicrus 
froggatti Johnston and Tiegs, 1921. 

The specific name is intended as a tribute to Mr. W. W. 
Froggatt, Government Entomologist of New South Wales, w ho 
has done so much to increase our knowiedge of sheep maggot- 
fly parasites. 

Bred f^om pupse of Lucilia. spp., Brisbane, November, 
1920. Holotype and allotype have been deposited in the 
Queensland Museum, Brisbane. 
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SUMMARY. 

In the pre>ent paper three new primary hymenopterous 
parasites of sheep maggot-flies are recorded .—Spal an g hi 
ftmsddarinn Richardson, Paraspilomicrus froggatti n. gen., 
n. sp., and A list rale neijrt us giraulti n. gen., n. sp.—and a few 
observations on the life-history of these and certain others 
are recorded. 

As a result of a short investigation regarding the habits of 
these wasps and their hosts, it appears likely (from laboratory 
experiments only, however) that the value of some of these, 
especially Xasonia brer harms, has been greatly over-estimated. 

In conclusion. reasons are given for the advisability of the 
introduction of the well-known English sheep-fly parasite, 
A hjsta manducator. 
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GLACIAL MAN: 

MY PART IN HIS DISCOVERY. 

By Sydney B. J. Skertchly, 

Late of H. M. Geological Survey of England. Past President. 

i Delivered before the Royal Society of Queensland . 27th April. 

1921.) 


INTRODUCTORY. 

It is quite appropriate that I should address you on the 
subject of the Antiquity of Man. Ale roild ! 

My discovery of the remains of glacial man was n<» 
fortuitous accident, but the culmination of a long and strict 
training. If like my predecessor the late Mr. Jack Horner I 
put in my thumb and pulled out a plum, it was not that I had 
stumbled upon the pastry, but that I had studied the ways 
of the cook, and knew where she got her raw material. 

My very earliest memory is a distinct vision of a- joyful 
moment in a gravel-jut,. Amid vague, dark-flitting sur¬ 
roundings my mind’s eye still pictures a long garden, quite 
without detail; but clear and bright, a beacon in the gloom, 
comes the remembrance and the smell of enchanting red- 
brown gravel stones that my infant fingers fondled. Always 
clumsy, I was constantly being picked up with abraded knee¬ 
caps and os frontalis : my earliest ailment was gravel-rash - 
I am gravel-rash still. Gravel has yielded me my choicest 
quarry in each of the globe’s four quarters, and as the sands of 
life run out, to gravel I still turn unsated, for Australia’s 
river-hanks are yielding me treasures valuable as those of 
Europe and America, and equally despised, for, though I 
have been telling you about them for five years, not a single 
one of you has had the curiosity to take a three hours’ journey 
to see the evidence.* It may please you to know the Nerang 
River is sick with waiting and is rapidly erasing the writing, 
on the wall yon would not read. 

About my ninth year w T e removed to Ashhy-de-Ia-Zouch, 
famed in “ Ivanhoe,” near which my father was 1 establishing 
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encaustic and mosaic tile-works. Here he realised my uncanny 
faculty for nosing out the boundaries of clay-beds, and from 
that time, he a man of learning and originality, fostered my 
peculiarity, initiating me in many a ramble into the mysteries 
of vegetable physiology and insect lore, training me to use the 
microscope, and to handle mathematical and optical instru¬ 
ments familiarly. 

My first teacher in geology was Ralph Tate, who died 
not long since Professor of Geology in the University of 
Adelaide ; but my real teacher was Sir A. 0. Ramsay, for many 
years afterwards my chief on the Geological Survey of England. 
Huxley built up my biology, and. I think, never quite forgave 
me for eschewing Xatural History for my first love, Geology. 
Prof. Partridge kept my human anatomy bright. Dr. Duncan 
lured me with corals, and delighted me by allowing me to 
help name some of Darwin's corals from the c * Beagle ,, voyage. 
Bates, an old family friend, had come back from the Amazons, 
and to his dying day never realised that I had grown up and 
could walk upright. Paraday used to visit my father. All 
my days were spent with scientists, artists, poets, and (for my 
sins) politicians. What a childhood it was ! 

But the crux of my life was my connection with the 
Tvlor brothers, Alfred and Edward. The Xorth London 
Railway had run a line through the contorted gravels of 
Hackney Downs. Here to my delight I found not only Mam¬ 
moth bones and Urns but a rich deposit of freshwater shells. 
T carefully drew the section, collected and named the shells. 
But one puzzled me. It was a stranger, and I dared to hope 
it might be Cfjrena fluminaUs , not now living nearer than the 
Xile (where to niv delight I afterwards found it) but known 
in a few of the older pleistocene beds of England and France. 
I see, in the mind s eve, a timid lad of thirteen with a box of 
shells, knocking quietly at a door in Paradise Row, Stoke 
Newington, having screw ed his courage to call uninvited upon 
the rich Quaker geologist who lived there. I was ushered into 
a fascinating room, half library and half museum, and 
tremblingly awaited the coming of the great man. He looked 
at my shells and took me right into Ms warm heart. He was 
my true father in science : his house in town and country was 
my second home, and afterwards my only one: and till I 
dropped a few gravel pebbles on Ms coffin, Ms love and wisdom 
were my pride and stay. As an engineer he drilled me into 
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accuracy of measurements of distances. depths, and angles. 
A section to Mm was no sketch unconsciously modified to 
tally with hypothesis : it must be a portrait. Tins lesson 
has stayed with me. In that study, that eventful night, I saw 
my first palaeolithic implement (exhibited). Tylor taught me to 
use theodolite, level, and clinometer ; his books and specimens 
were at my disposal, and patiently lie led me over all the 
pleistocene and recent beds of the Thames valley, and these 
and those of Northern France I carefully examined, levelled 
for Mm ox’ with him. Alfred Tylor was both geologist and 
anthropologist, but the lustre of Sir Edward Ms younger 
brother's name has overshadowed the fame of the greater 
Alfred. Only in one way, save in love, could I recompense 
him : I dedicated my Physical System of the Universe'’ to 
him, and, good simple soul, he used to carry a copy of it about 
with Mm and show folks the title-page ; and when Darwin 
and Wallace wrote congratulating me he was if possible more 
pleased than I was. For more than two-score years the winds 
have sung a requiem through the oak-leaves over his grave, 
and I have grown old and widowed ; but in dreams each 
night as I press my lonely pillow, two faces come to me, my 
sweet wife's and Alfred Tyler's, and when in the not distant 
years I too am but a shade I fain would that some of my 
friends may cany kindly memories of me, if but in dreams. 

Largely through Alfred Tylor's influence I had the 
inestimable advantage of spending a year as librarian and 
Diagram-maker at the Geological Society. Here I made the 
acquaintance of the great founders of Geology—Sedgwick— 
Phillips, Murchison, and above all of Sir Charles Lyell, the 
true father of modem geology, the founder of the Tertiary 
system, the great expounder of the action of existing forces, 
the inspirer of Darwin. Lyell was very good to me, and used 
to come, ask in his inimitably modest way if I could spare a 
little time for a chat ! Fancy it ! Spare time ! I could have 
sat at Ms feet a lifetime. He used to tell me all Ms early 
straggles to drive out the perniciously convenient cataclysms 
and convulsions of nature that accounted so easily for cliff 
and gorge and contorted rock. His pliilosopMcal brain poured 
out to me of its vast stores, and warned me of many pitfalls, 
many a cul-de-sac in reasoning. To Lyell, next to Alfred Tylor, 
I am in grateful bondage still: they can never be repaid. 

At the Geological Society I acquired a thorough knowledge 
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of the literature of geology in most of the European languages, 
and all the while was working hard with Huxley at biology. 
Xever very strong, my strength began to fail, for 1 was working 
double tides, grudging every hour of sleep. So when I was 
offered the post, vacated by Clement (afterwards Sir Clement) 
le Neve Foster, of assistant geologist to Ismail Pasha, Khedive 
of Egypt, inclination and health caused me to accept at once, 
and so good-bye to all hopes of a School of Mines diploma : I 
did not care to grow learned by “ degrees 5 ' when I could 
acquire knowledge in the bulk, and on Christmas Day. 18(h), 
I landed in Alexandria with H. Bauerman as chief and John 
Iveast Lord as naturalist. 

How gladly would I here tell of the glamour of Egypt. 
He who quaffs the waters of Old Nilus shall long therefor 
for ever, said Herodotus ; and it is true, for from that day 
to this my love of Egyptology has known no abatement. 
In the old-fashioned sloop-of-war ’"Tor” we visited every 
headland and bay on the Bed Sea coast, from old forgotten 
Berenice the Homan port for their emerald mines and porphyry 
quarries, to beyond Bab-el-Mandeb where at Zeyla the raised 
coral reefs, far inland, shine like silver diadems on the dusky 
basalt brows of Ethiopia. We made extensive journeys 
inland by camel and on horseback into Nubia and Abyssinia. 
In Egypt I found neolithic stone implements, in Nubia stone-, 
circles perch halfway up the mountain-side on tiny plateaus, 
and in some of the wadies both in Abyssinia and Arabia I 
found palaeolithic implements that my colleagues laughed at. 

In long camel-rides across the desert I had unique oppor¬ 
tunities of studying the action of blown sand, but my glory 
was the Bed Sea coast which I knew from end to end along 
the African and on many parts of the Asiatic shores. This 
great rift valley was to me one splendidly clear section 1,500 
miles long, the story of whose rises and falls was written in 
white coral upon dark rock. It is' one vast fold, depressed in 
the middle, elevated at the Suez and Somali ends, the latter 
being the highest part. Atoll and barrier and fringing and 
raised reef tell the story graphically—the raised reefs off 
Shadwan in the north make a white streak on the black diorites, 
it sinks to sea-level -as you go south and the barrier reefs 
stretch outwards into the sea, till in the central depression 
the Dahlac Isles lie'as atoll jewels under the burning skies. 
Southwards the raised reefs come on again and reach their 
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.highest point south of Bab-el-Maiuleb. It was a glorious 
confirmation of LyelTs views. which led to Darwin’s theory 
and confirmed its general truth. My letters to Darwin on this 
quite new evidence gratified liim and led to a long friendship. 

Bernming to Cairo Sir Samuel Baker asked me to take 
a branch of his Soudan expedition (rid Sowakim) to Berber 
across the desert, as I was acquainted with some of the way 
and the native* knew me. This was a thing' after my own heart, 
but family matters called me home, and my friend Higgin- 
hottom. an engineer, gladly accepted the post and. alas, died 
fit mute. I left Egypt with profound regret, but carried with 
me the memory of two grand sections, the Great* Rift Valley, 
and the Suez ( anal, then being dug, and along much of whose 
bed I have walked. 

Tieturning to England I at once joined the Geological 
Survey, and to Bam,say’s joy selected the Fenland for my 
field of work, as it was the most extensive ai**a of newer rocks 
in the kingdom, and being supposed to be a compost of gravel, 
bog, and ague, no one had volunteered to survey it. nor had 
our good chief the temerity to order any of his men into its 
ireputed) waste*. Here I spent four happy years at my 
favourite study of recent geology, gaining a thorough acquaint - 
aiirt* with what might he called the neolithic series. In the 
Dns I met my first master in working hint. It was that 
unmitigated scamp Flint Jack, an expert whose forgeries are 
in every museum and well-nigh every private collection from 
John o’Groats to Land's End. I last saw’ him in Piccadilly 
garbed in a rusty brown coat as appropriately as a hedgehog 
in lace. He told me with tears how in his old age he had 
repented Mm of the evil that he had done, and was going to 
an honoured grave as an honest man in constant employment- 
making Egyptian antiquities for the trade. He was an irre¬ 
claimable rascal, but oh ! he was an expert in flint. 

By this time surely I was peculiarly fitted for the task 
that all unknown lay before me. The two Tylors and Lyell 
had trained and moulded my strange taste for Post-Tertiary 
geology ; travel had widened my outlook; four years steady 
work in the fens had given me experience, and I was now 
ready for what I may perhaps not immodestly term my great # 
work. Certainly no living being had my special training, 
and the difficulty of interpreting the evidence is shown by 
the fact that it has taken forty years for geologists and 
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anthropologists to reach the point I had arrived at in 1878. 
forty-three years ago, when I made my first announcement of 
my discoveries in Nature, vul. xvi, pp. 142., 163. 

Having finished my Memoir of the Fens I went up to 
Brandon in Suffolk on its borders, a place already renowned 
for the paleolithic and neolithic implements its neighbourhood 
had yielded. It is now necessary' to state briefly the condition 
of public and scientific opinion in those clay's. 

PUBLIC OPINION, LAY AND SCIENTIFIC. 

The mild and friendly' criticism which to-day' does duty 
for the old odium tlieologkum is hardly’ genetically’ homologous 
with the triumphant venomous outpourings against science 
in general and geology’ in particular that in my’ young day's 
did duty for orthodoxy’. Even at the social board a grim 
silence fell if anyone rashly’ uttered the word £i Evolution/' 
In 1872 I published my little Manual of Physical Geography', 
with which the vice-president of the. Royal Geographical 
Society was pleased to be pleased. He was a merchant in a 
large way, and ordered some hundred copies to gratify Tylor 
and do me a good turn. But finding something about evolution 
at the end of it he countermanded the order. No wonder 
Darwin wrote to Hooker, I begin to think every* man is a 
fool who writes a book/ 5 You smile at this, but I didn’t at the 
time, but to understand my position it is incumbent that you 
realise the atmosphere of the seventies. 

In the geological world things were as follow's :—The 
Geological Survey’ began its work in Cornwall and South 
Wales, where the pleistocene beds cover but a small area ; 
and as nobody took much interest in them—save in the tin 
gravels—they were generally ignored on the maps, and all 
of them, sands, gravels, and day's, lumped together under the 
comprehensive term “ Drift. 55 Hence the implements from 
the gravels were called " drift implements/ 5 As the survey’ 
extended northwards these drift-beds took up greater and 
greater space, till by the time we were fairly among the glacial 
beds they occupied pretty’ well as much ground as those 
euphemistically called “ solid 55 beds. Still we were expected 
to ignore them, consequently maps were issued with dotted 
boundaries where the solid beds ran under the drifts, till 
finally some of the maps showed limestones and sandstones. 
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where no human eye could see anything but boulder-clay, 
save stones from the bottoms of wells. Then we field-men 
protested, and the mapping of the so-called superficial beds 
was seriously taken up. Even then two sets of maps were 
issued, the one showing the solid geology, the other drift maps. 
At last when, as in Rutland, the drift occupied (10 per cent, 
of the ground this ridiculous division was finally abandoned, 
and now all our Geological Survey maps show all the beds that 
appear on the surface. 

Louis Agassiz had demonstrated the former existence 
of a glacial epoch, and we all thought the ice had come on 
gradually, culminated, and passed slowly away. Rut we who 
had to deal with the beds in our daily work soon found this 
simple, free-and-easy theory would not work. All boulder- 
clay was not mere iceberg droppings : most of it was the 
ground-moraines of land ice—of glaciers. Moreover, there 
turned out to be not one but several boulder-days, showing 
that the Great Ice Age, as James Gcikio felicitously dubbed 
it. was a complex era of alternate cold glacial and compara¬ 
tively warm interglacial periods. Great was the controversy 
over this : the older men strenuously insisting that the Glacial 
Epoch, like the first French Republic, was one and indivisible. 
In Scotland, among the doughtiest champions of the new 
views were James Geikie and your obi acquaintance Robert 
Logan Jack—whom you see I have known for over forty years. 
In England. Searles-Wood junior and F. W. Hannex* had 
insisted on a similar state of things in East Anglia, and I soon 
found the same true of the midland counties ; and a pretty 
tough fight we had to get our official heads to come round to 
our views. Anyhow I convinced Sir A. C. Ramsay, as von will 
see in his Geology of Great Britain. 

In 1874 James Geikie published his “ Great Ice Age.” 
which practically settled the question, at least for us field 
geologists who were daily mapping the beds. Meanwhile I had 
gone to Brandon and had arrived at conclusions curiously 
like Geikie is, even to discovering a new senes of interglacial 
beds, in fragments, but unmistakable, to which I gave the 
name of Brandon Beds. Also I had found that' the chief * 
boulder-clay differed in constituent matter according to the 
beds it passed over. From the nature of tilings this was much 
clearer in England than in Scotland. I wrote to Geikie, who 
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at once came to Brandon to see my evidence, and I showed 
Min glacial clay that was pretty nearly all chalk, much to 
his surprise and delight. Amund Helland, the Norwegian 
geologist, had recently returned from Greenland, where a 
study of the ice had converted him to Geikie J s views, and as 
soon as lie heard of my work he hurried to England and a 
glorious time we had together before 1 packed him off to 
Geikie in Scotland. Then Geikie and I spent part of a summer 
in the Outer Hebrides working out their glacial history. Mean¬ 
while a second edition of the Great Ice Age'" was called 
for and I wrote the better part of two chapters for it. Just 
as it was about to be issued I found my first implement in my 
Brandon Beds, sent Geikie the glad news, and he was able to 
note the fact in his preface. 

As regards man's remains the case stood thus :—M. Boucher 
de Perthes had discovered what lie believed to be flint tools 
in the gravels of the Somme associated with the remains of 
extinct animals, the mammoth, woolly rhinoceros, &c. Great 
was the stir, great the indignation at presuming to aver that 
man was more than 5,000 years old. The thing was impossible, 
impious, and patently absurd. No' mention of such a thing 
occurred in any Hebrew or Greek text or in any of the commen¬ 
taries, and this pithy and conclusive reasoning settled the 
matter. It was one of those knock-down blows that convince 
everybody but the person aimed at. A commission containing 
Lyell, Prestwieh, Lubbock, Tylor. and others went over to 
Abbeville and Amiens, looked into the matter, were convinced, 
and from that time no geologist doubts man's contemporaneity 
with the mammoth. Here is one of the original Abbeville 
implements from Tylor’s collection. It dates from about three 
years before I knew' him (exhibited). 

Then my good old Quaker friend William Pengelly was 
making similar finds in Kent's Cavern, Torquay, and soon a 
perfect rage for cave-hunting set in, in which my colleague 
Boyd Dawkins distinguished himself. Edward Tylor some 
years before had gone to the West Indies for health’s sake, and 
in Havanah met Mr, Christy the rich London hatter, who was 
then making his unrivalled anthropological collection. The 
* tw o went to Mexico to study its antiquities, and this made 
Edward Tylor an anthropologist whose name is now familiar 
in our mouths as household words. Among the things Tylor 
elucidated was the origin of certain strange fluted stones, which 
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lie skewed to be the cores from which the flakes for making 
spear and arrow heads were struck. I have the original obsidian 
core that led Mm to the solution (exhibited), John Evans— 
the Sir John -of later date—collected stone and bronze tools 
assiduously, and had produced his great work on the Stone 
Implements of Great Britain. It is a splendid catalogue, but 
he was not much of a geologist. Sir John Lubbock, after¬ 
wards Lord Avebury, did us the incomparable service of 
inventing the terms " Neolithic rj and *'*' Palaeolithic " for the 
two classes, polished stones. &e.. as contrasted with the older, 
ruder, unground weapons till then known as drift implements, 
and he was the first not only to insist on the difference of their 
ages, but to show that even the drift implements of the gravel 
were not all of one age. Then Mr. Christy financed M. Lartet 
and others to work out the caves of Dordogne, which yielded 
among other treasures the now celebrated contemporary 
portrait of the mammoth engraved on his own tusk. 

This then was the state of affairs :—James Geikie and 
I were up against three problems whose inertia was immense. 
Of course others were in the fray, especially Searles-Wood 
junior and F. VT. Harmer in East Anglia, but I think we two 
stood most of the blows. Naturally I got a double share, for 
I had committed the enormity of slighting Bishop Ussher's 
chronology, and I assure you the Authorised Edition has the 
ballistic power of a siege-gun, especially when propelled by 
Calvanistic cordite. The battle raged on three fronts—the 
theological, the interglacial, and the Adamic, if I may so put 
my particular field of action. I should like to give due credit 
to others who were in the fray—Mortillet. Rutimeyer, Tidde- 
man, and many another veteran—but this is not a treatise, his 
but a bit of personal reminiscence. * 

As regards the relics of man, the gravels of France and 
England had Melded bounteous spoil of implements; a 
memorable visit of English geologists to the Somme had 
formally received the outcast baches de silex of M. Boucher de 
Perthes within the pale of humanity ; here is one of the tools 
brought back by A. Tylor from that memorable meeting. 
Caves were Melding up their treasures, and the great fact of 
man’s contemporaneity with animals now extinct could never 
more be doubted. Sir John Lubbock w*as among the first to 
stress the fact that even in the gravels there w^as evidence of at 
least two distinct periods, one pertaining to a colder, the other 
to a warmer, climatic condition, 
i* 
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But everyone thought these things were post-glacial, and 
the orthodox ghost of good Bishop Ussher was not perturbed, 

BRANDON. 

I chose Brandon for my headquarters for anthropological 
reasons : it was the centre of an area brimmed to overflow in 
stepping-stones of our dead selves, from tumuli where bronze 
fibula lay cheek by jowl with flint arrow-head and polished 
celt, to old mines wherein the early knapper had quarried black 
flint with deer-horn pick ; and the gravels of the river-banks 
were deposit-banks of palaeolithic riches. Moreover it was the 
only surviving seat of the gun-flint makers, who still send these 
quaint survivals, weekly, by tens of thousands, to the Arctic 
wilds of Siberia and Russia and the Hudson’s Bay Territory, 
for the fur-hunters whose warmly gloved fingers could not 
manipulate the tiny percussion cap. Canon Grenwell had 
opened a few of the ancient flint-mines at Grime’s Graves, and 
in a fine paper had dropped the seed of a pregnant idea that 
the modem gun-flint industry might be the lineal descendant 
of the neolithic flint trade. 

I received official permission to devote as much time as 
was needed to work out the story of this dying industry. 

I became a.flint-knapper and my siliceous education as a 
workman was complete. I became partner in a gun-flint shop 
and flint mine. The result was I was able to prove that the 
gun-flint trade was the oldest in Europe, with continuity from 
then backwards at least to neolithic times, for I leam that since 
my time it has been thought the Grime’s Graves pits are late 
paleolithic. I showed that all the. knapper’s tools were but 
iron and steel replicas of the stone and hone implements of 
eld : that even some of the words of the lost language were in 
daily use, and that the knapper himself belonged to the neolithic 
type ; not only his tools but his body was age-old. 

Meanwhile mapping w^ent on, and I very soon became 
convinced that the palaeolithic implements I found in plenty 
were not all of the same age, that some indeed w T ere derived 
from older deposits, as you may get Coralline Cragshells in 
the Red Crag. 

James Geikie had thrown out the hold suggestion that the 
river-gravels with palaeolithic implements pertained to glacial 
times ; bis argument being that their northern limit coincided 
pretty closely with the southern limit of the later boulder- 
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clays, and were entirely missing from the area that had been 
ice-worn in the later cold spells, though the caves (as in York¬ 
shire). protected from the ice, yielded these tools not rarely. 
This was my nest-egg, upon which I brooded, and from which 
I hatched my own poor, pestered pullet. If. I argued, the 
crude man of the crude weapon followed up retreating ice and 
retreating reindeer he was the original cold-foot, hut a plucky 
fighting-man. He must have gloried in the brave north wind 
which hardened his thews and kept him fit—he was of a race 
apart. The man who kept behind him on the warm plains and 
plateaus where 

They say the Lion and the Lizard keep 

The Courts where Jamshyd gloried and drank deep 

■must have been of other blood. Man in deed and in truth had 
even thus early segregated into diverse types. And so I set 
me to track him down. 

For the glacial theory I then drove in my wedge showing 
that the Boulder Clay w'hich marked the crest of the ice-wave, 
when glittering ice-pinnacles o’ertopped the vales of Thames 
and Severn, had not only gathered where it had not strawed, 
but oft-times and in divers places had strawed not far from 
where it had gathered—that the material filched from the 
blue-black Kinieridge Clay was carried unsullied forward onto 
the lighter blue Oxford Clay, and so on. No iceberg ever 
calved at the back of the North Wind knew enough geology 
to return its collection of rocks to their |>arent bed. The Chalky 
Boulder Clay got chalkier and chalkier as it spread over 
cretaceous East Anglia, till some of it held foreign matter in 
the scant percentage of the beastly powder of my childhood, 
Jiydrargerum cam creta. 

It became clear that in pre-glacial times the chalk plateau 
around Brandon was, as might be expected, furrowed by 
brook and river, and then buried beneath the burden of the 
great ice rock-grinder. Then rain and frost and snow set to 
work to clean the plateau up again, and now" only patches of 
glacial clay remain to witness of the days gone by. Some of 
these patches lay in hollows in the Chalk, and to my supreme 
delight beneath this Chalky Boulder Clay I found the shattered 
fragments of beds of sand and gravel and clay, clearly of 
fiuviatile origin, obviously older than the glacial clay. They 
were the long-desired evidence of interglacial strata older 
than the climax of the Great Ice Age, and I named them the 
Brandon Beds. 
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Very soon after my fondest hopes were realised, and my 
Brandon Beds gave up their choicest secret—flint implements. 
1 waited till I had got them in more than one locality—and 
they were as scarce as they were precious. I had of course 
notified my chiefs— they were not overwhelmingly congratula¬ 
tory, and I don't think ever really convinced, though they 
were very nice to me, and allowed me to insert a meagre 
Bowdlerised edition of my views, in my official Report on the 
Gun-flint Industry, 

Naturally the news created a sensation. Geologists were 
asked to gulp at least three heresies in one bolus. First, the 
Glacial Epoch was to be taken in three courses. Second, the 
salt of the Chalky Boulder Clay had lost its savour and was 
vapid freshwater stuff. Thirdly, that man went a hunting 
during fits of interglacial mildness between the cold dull 
working hours of glaciation. 

Prof. T. MeK. Hughes had left the Geological Survey and 
ascended the throne of Sedgewick at Cambridge. It was his 
delight, not once or twice in my poor Brandon story, to come 
down in full panoply of professorial dignity, with a tail of 
glorious undergrads, howk me out and go over the ground 
with me, and egg me on to expound, while he stood by mute. 
Then would he strip Ms sleeves, and standing on the Brandon 
Beds prove they w^ere not there. He showed how my poor 
Boulder Clay was nought but solid chalk, and in fine 
demonstrated that I didn’t understand geology but be did. 
Among those who listened and profited by tins wisdom w r as the 
present Professor Marr, Ms successor (who has just exhumed 
me from oblivion), as he reminds me in a letter just to hand., 

I valiantly bearded the Cambridge lions in their den, and at 
the PMlosopMcal Society meekly suggested that the genesis of 
man and man in Genesis were not convertible terms. After 
being soothed by the strains of a paper on Smith’s function in a 
rectangular parallelepipedon I was called on. It was Hughes’s 
hour of triumph, and he was glad he had been born. In presence 
of megaspores of dons, he got me down and rolled on me, he 
took me in Ms teeth and mangled me, and then flinging my 
remains onto a cane-bottomed chair, sat down panting but 
proud. One man alone had arnica for me—the Rev. Osmond 
Fisher, our greatest mathematical geologist, who had been 
over the evidence with me, and wfliose guest I was. A truly 
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great man. he went west but a few years since, haring spent 
nearly a century benefiting the earth with Ms profound 
originality. He took easts of my implements, and I suppose 
they still exist. Dear old friend, the storm that raced never 
shook your faith in my work— for you knew. To him 1 owe 
my introduction to T. Belt. We all three went over the ground 
together and Belt was satisfied. Alas ! he died shortly after. 
1 believe in Nova Scotia. 

The Sheffield meeting of the British Association was at 
hand, and my friend E. B. Tyler (not then knighted) was presi¬ 
dent of the Anthropological Section, then new, much neglected, 
and a little feared. By this time I had begun to wish my silvern 
speech had been coined into golden silence, and I intended 
to adopt the tactics of Brer Babbit, but Tylor wouldn't have 
it. “ You see, Skertehly,” he placidly remarked, “ neither 
I nor anybody else cares one spangled sequin about your 
Mews, but you will be an attraction and there’s sure to be a 
row, and the Anthropological Section will get into the lime¬ 
light.” So I was offered up, and there teas a row. Evans, 
Huxley, Newton (not the gravitation maker but the bird man), 
and all the other magnates whose words decided whether a 
thing was true and respectable, true and naughty, or neither, 
clubbed me as if each had inherited Thor’s hammer. But 
I was never without one champion, and Sir John Lubbock 
stood up for me like—well, like Lord Avebury. Afterwards 
public opinion was too much for him, and he more than half 
recanted in Prehistoric Times. 

Next came the meeting of the “Americanists” at Brussels. 
Evans, Lubbock, and I were selected to represent England. 
Lubbock was called to the South of France suddenly and 
couldn’t come ; Evans didn’t come, I don’t know why; and 
I stood there alone to represent Britannia, armed with a stone 
axe instead of a trident. I read a paper correlating the 
American and European old stone tools, and did it in my own 
hardened way. All the fine naturalists of Europe and some 
of the Americans were there. Again I had a solitary champion 
in that splendid fighter the Abbe Benard, then holding a 
chair at Louvain. 

A very serious accident caused me to leave the Geological 
Survey, and for months I was forbidden to read. For some 
time my wife and 1 wandered over France and Italy, and 
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1 laid In new supplies of Tertiary and Post-Tertiary lore. 
Returning to England I found Lord Goschen had inaugurated 
the University Extension scheme, and I became one of the 
hist lecturers. The London Institution asked me to lecture 
on Man, and I gave the first course of lectures ever delivered 
in London upon that subject at the famous institution in 
Finsbury Square. I also gave courses on Anthropology for 
the University Extension, naturally setting forth my views. 

Then came the death of my beloved Alfred Tylor, and there 
was now nothing to keep me in England. I went to America 
and after many days read the story of pre-glacial man in 
California, as you may see in the Journal of the Anthropological 
Society for 1888, and a stone mortar from those old gravels 
of Butte County that I brought home is in the British Museum. 
The paper (read in my absence abroad) attracted but little 
attention, though S. Laing commented on it favourably in one 
of Ms thoughtful and delightful hooks. Even my friend 
Alfred Bussel Wallace seemed oblivious of it, for he wrote to 
me that the remarks in his Darwinism were from his own 
observation—years after my visit. My American find shared 
the fate of its English co-simier. 

The evidence! relied upon in America was entirely geological 
—a fact I must dwell upon more particularly further on. The 
artifacts were cMefly stone mortars, and they had been 
known since about 1849. The American geological mind was 
revolving in a sort of “ Californian wheel” wMch went round 
and round to this sort of reasoning: The mortars are of 
human origin, therefore the gravels are Post-Tertiary ; the 
flora in the gravels is Pliocene, therefore the gravels are 
Tertiary; clearly the gravels cannot be both ; clearly we 
cannot ignore the 300 artifacts that had turned up by 1888, 
and as the genesis of man is proved in Genesis, it is preferable 
to abolish the Pliocene plants and the 100 feet of overlying 
basalt and let Bishop Ussher be true and fossils and mortars 
(having no souls to he lost) be post-tertiaried into respectability. 
Faith was removing mountains. 

An opportunity of visiting Borneo having arisen I eagerly 
embraced it. From the time when in the lecture theatre of the 
School of Mines (then in our Geological Survey building in 
Jerinyn street, London) I had followed with keen delight 
Huxley’s masterly description of the Neanderthal and other 
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old skulls, I had been disposed (unorthodoxly) to think man 
was of more than one race even when we first come upon his 
relics : and I had grown more and more to place weight upon 
the Anew many held, that as West Africa was the home alike of 
the black negro and the black gorilla, just as the Islands of the 
Sun Avere the abode of the brown orang-utan and the brown 
Malay, those parts might be “ centres of origin/" So I fondly 
hoped it might fall to me to unearth glacial man in Asia as I 
had done in Europe and America, But neither gravel nor 
cave in Borneo or other island in the Archipelago had any 
message for me. Far up the Kinabatangan Paver I found this 
(exhibited) the only old stone implement that rewarded me. 
It is old, almost certainly prehistoric so far as the Dyak race 
is concerned, but whether it be coe\ml with our neolithic or 
palaeolithic, or still newer, there was not a particle of geological 
evidence to prove. It was reserved, as you know, for M. 
Dubois to exhume the much-debated Pithecanthropus—the 
man-monkey, or the monkey-man. The fight on this point 
has raged fiercely, and the fray has not yet come e\ T en to ati 
armistice ; but this I know, that if M. Dubois be lucky enough 
to catch a live one he Avill be puzzled whether to take it to 
the Zoo or the Sunday-school. 

From Borneo I w r ent to China, always in quest of the 
glacial sangreal, and travelled mony a weary fit over gra\ml 
and loess, in the Amin pilgrimage. The China-Japan war sent 
me to Australia, for Othello’s occupation w T as gone from the 
land of Confucius, and unless my old pupil Sun-yat-sen, elected 
President of China, should lure me from this newest to that 
quasi-oldest civilisation, here I shall come to rest. What I have 
done in Queensland to elucidate our ill-used cousin Black- 
fellow’s history I have already hinted at. 

THE NATURE OF THE EVIDENCE. 

Let me ixoav expound in some detail the nature of the 
evidence ; and permit me once again to emphasize that the 
pre-glacial, inter-glacial, glacial, or post-glacial antiquity of 
man depends upon geological evidence, and upon nothing else. 
The characters of the bones and implements, the associated 
fauna and flora, have nothing whatever to do with the question. 
If the beds be, say, inter-glacial so must be the associated animal 
and vegetable remains ; they sink or swim together. Yet this 
axiom w T as, by most, overlooked. 
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Put plainly tlie case was this :—I asserted three things : 
first that the Brandon Beds lay beneath the Chalky Boulder 
Clay, and were consequently anterior to the culmination of 
the Glacial Period ; secondly that the said Chalky Boulder 
Clay was the product of land ice and not of floating icebergs ; 
thirdly that the Brandon Beds contained remains of man in 
the flint implements I obtained in several, and the broken 
bones and old hearth 1 found in one place. I may here add 
that I found what I believed to be the site of an old tool 
factory of this age, and Professor Marr writes me that a party 
of (now penitent) geologists have recently spent some days in 
detailed examination of the locality, and their results confirm 
my views. It did not take ten minutes to refute them forty 
years ago ! 

Looking bade to those early days I now feel sure that I 
was at that time the only n\an alive who could have deciphered 
the evidence. I am too old (and too far away) to be suspected 
of immodesty in so saying, but if you recall my very peculiar 
and special training you will see. why I make the statement, 
and also the reason why I have burdened this paper with so 
many reminiscences. It is not I hut the ferment I set up that 
matters : I was only the unrecognised enzyme. 

It might seem a perfectly easy elementary problem to 
prove that one bed lay atop of another when they were before 
your eyes. But it wasn’t. Whitaker and Hughes and Hanner 
(to cite a few) were competent field geologsts and skilful 
mappers of beds, of vide experience, yet they failed to read 
the sections aright ; and if they were nonplussed what was the 
fate of those whose scientific profundity would not enable 
them to distinguish between a cryptogam and a cryptogram 1 

Take the above three friends of mine. How came it that 
they failed to recognise my Boulder Clay in many cases— 
they who had mapped.so much of it ? It was largely owing 
to the reflex of the misleading theory of the marine origin of 
the boulder-clay. Clearly icebergs must in their melting 
moments shed their dry tears indiscriminately; the seeds of 
future marine boulder-clays (to change the metaphor) must 
fall, some upon good soil, some upon stony ground, and some 
by the wayside ; there could be no connection between the 
stones in the clay and the rocks upon which they fell, if the 
berg were travelling high up above the outcrops of different 
kinds of rock. “ Chalk to chalk ” was not written in the 
iceberg's burial service. 
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Xow 1 found that, though most of the boulder-clay (where 
thick) was made up of the detritus of distant rocks, much of 
the lower j)art was largely composed of fragments of the 
local rocks. Tills is exactly what must be the case if the ice 
were grinding over the surface of the ground, and precisely 
what could not possibly occur if the- ice were simply floating 
over it. Tills my critics had not yet realised. The evidence 
was further obscured by the soluble character of chalk. It is 
fairly soft and takes glacial strife beautifully, but, alas, carbon 
dioxide dissolved in rain-water has no reverence for geological 
records but avidly neutralises the acidity it suffers from by 
impartially absorbing chalk wliether in glacial beds or in the 
parent rock. We folk got to recognise these well-licked relies 
of the boulder-clay even when they got into post-gladal 
gravels. In certain lights you could faintly trace the relies of 
the old striae; these chalk pebbles had become palimpsests 
which you could decipher if you knew the language : A. 0. 
Ramsay used to call them ghosts. Finally these chalk errants 
lost every trace of their glacial travels. 

I found that over a good deal of Norfolk and Suffolk— 
chalk country—the Chalky Boulder Clay was often much more 
chalk than clay, more especially at its base. Over the area 
round Brandon in both comities the boulder-clay has been 
almost completely removed, but I found its remains preserved 
in hollows in the chalk surface, sometimes but a trace being 
left which one had well-nigh to accept by faith and not by 
sight. It was this very chalky, much denuded, badly dissolved 
clay that I offered them as the real article ; naturally they 
would not have it at any cost. But where, as at Clifford, 
the boulder-clay was thick and unmistakable they accepted 
it and the Brandon Beds unconditionally. But the flint tools 
in the latter—well, the}' had to be explained away if they 
could not be explained. They were too few (at Clifford two 
flakes only) to found such startling theory upon. They must 
have got in by accident; perhaps after all they were not 
really of man’s handicraft. Short of deliberately accusing me 
of fabrication (in a double sense) they went through every 
conceivable logical contortion to obliterate their existence. 

The Brandon Beds are a set of gravels, sands, loams, and 
clays, the most characteristic being pale-coloured, fine-grained 
loams, which, being suitable for brick-making in tins clayless ■ 
area, have been sought out and utilised. For the most part 
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they lie in small hollows in the chalk plain, and may attain a 
thickness of fifty feet, but are generally much thinner. They 
seldom cover more than a few square rods in area. They are 
usually finely bedded, but the bedding-planes now lie at any 
angle or may even be contorted. This is due partly to their 
porosity enhancing the rate of solution of the underlying chalk, 
which, wasting more quickly than that around, lets the 
Brandon Beds gradually down into a cup-shaped hollow. This 
is action from below. From above they have been tilted or 
contorted by the moving ice, which in places has protruded 
tongues of boulder-clay into or even beneath them. Often the 
ice has overridden without disturbing them, just as one may 
see a modem glacier do, winch is nevertheless ploughing up the 
rocks hard by. The effects of these two opposite disturbing 
influences must be carefully disentangled if one is to read the 
record faithfully. 

They are sometimes covered with several feet of typical 
boulder-clay, as at Culford, but generally the glacial overburden 
is thin, and often as at Broomhill only a trace is left, hard to 
make out; sometimes the boulder-clav has been completely 
worn away. But the Brandon Beds are invarably associated 
with the Chalky Boulder Clay, and even where they now lie 
uncovered it can always be proved that boulder-clay once 
overlaid them. The boulder-clay itself, over the chalk plain, 
lies preserved in just the same kind of hollows eaten into the 
chalk as do the implement-yielding loams and gravels. This 
curiously intimate association of isolated patches of the two 
deposits (“Inkers” we call them) is the key to the problem. 

STONES r. BONES. 

Another objection was extracted from the stones them¬ 
selves. See, they said, they agree not inter se ; they are 
obvipusly of different types ! Types ! what had I to do with 
types ? I w r as no typist, only a stenographer of facts. I only 
had one point to make, that these implements were older 
than the boulder-clay. Still, in a w’av, they had right on their 
side. Take these four specimens (exhibited) for example. 
This Very crude flint they would now r , I presume, call an 
eolith, of which more anon. This rolled, worn, rusty tool 
1 suppose the French would dub a conp-de-jpoing of, say, 
Acheulian age; This beautiful pointed implement, finely 
flaked all over, would be unhesitatingly assigned to the 
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Magdalenian Age : but tills ruddy tool, sharp almost as the 
day it was wrought, would puzzle them. I never saw one 
like it. and I know'- w'hy; it happened to he a bit of floor- 
stone'’ of good texture, but with -what we knappers call a 
wring’ 3 in it : it wouldn't, couldn't flake straight; the 
flakes would take on a curve, and so it has an individuality, 
it is a type unto itself. I found it in tough clay (hence the 
sharpness of its edges) near West Stow in the only hearth 
of this date I ever came across. It was associated with 
quantities of broken, pounded-up hones. I think its maker 
fashioned it sitting by the camp-fire into which it accidentally 
fell, which accounts for its burnt, red hue, and partly for its 
sharpness, for it has hardly been used. 

“ Now,” said the type-founders, “ riddle me this riddle. 
How can these four distinct types come out of beds of the 
same age 1 ” Well that was no business of mine ; I was 
satisfied they did. Still I proffered two explanations, either 
or both of which may be true. First, I couldn't picture a race 
all of whose members were equally skilful handicraftsmen, and 
moreover with only a single idea in their capacious brain-cases. 
There must have been clumsy boys and clever boys ; and 
surely they had more than one use for tools—big, simple 
implements for rough work, more delicate ones for fancy 
work. You can buy a half-crown Waterbury and a hundred- 
guinea English lever in the same shop ; and in the Outer 
Hebrides James Geikie and I watched a fine old grandmother 
at her spinning wheel in a cot of neolithic architecture and 
furnishing, while her bonny grand-daughter, a real Princess 
of Thule, sat using a Singer sewing-machine. 

Types had no charm for me then. We had too few* 
specimens to found classifications upon. Classifications are 
apt to be rather the needs of the museum than the necessities 
of history; sometimes the classification is more curious than 
the curiosity it labels. Hear what comfortable words a wise 
man utters in the year of grace one thousand nine hundred and 
eleven : £4 The value of stone implements in deciding upon 

the age of deposits (whether in caves or elsewhere) depends 
upon the intimacy of the relation existing between various 
forms of implement and strata of different age. How close 
that intimacy really is, has been debated often and at great 
length. Opinions are still at variance in regard to details, but 
as to certain main points, no doubt remains.” I might quote 
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other authors to the same effect, but 1 gladly cite the above 
from Dr. W. L. H. Duckworth's “ Prehistoric Man.' 5 for the 
kindly manner in which he has gathered the bread I cast 
upon the waters so long ago, and with friendly hand laid it. 
as lie- thought, upon my grave. I could not relegate him to 
the indignity of a footnote as if my gratitude, like Milton’s 
land of no free-will, showed 

44 Only what, one needs must do, not what one would. 1 ’ 

I mentioned eoliths awhile back. Well, I found them by 
scores, and I will venture to pick out blindfold any worked 
flint or chert or bit of quartzite from naturally fractured stones, 
as long as my thumb has a tactile corpuscle left in working 
order. 

Now as to Bones. As I had only stones to show, my 
critics demanded bones. Bones are so much more satisfactory 
than stones, they said in England then as they say in Queens¬ 
land to-day. I hadn’t any human bones to show ; I didn’t 
stock the Brandon Beds or I J d have had a good supply, enough 
to go all round. It looked as if my osteological friends had 
taken the motto Be moriuis nil nisi bonum , and rendered it— 
Be mortuis , concerning Prehistoric Man; nil, you can know 
nothing ; nisi bonum , unless you’ve got his bones. 

Besides, had the Brandon Beds been as full of bones 
as a glue-maker’s yard it wouldn’t have mattered to me ; it 
would miss my point entirely ; it would do nothing to settling 
the question of the age of the tool-bearing beds—folks would 
never grapple this, tbe important question. 

Then as to types—as to races. With the memory of the 
Neanderthal and other palaeolithic finds such as the rich stores 
of La Madeline, which I discussed with Lartet, I -was strongly 
of opinion that in palaeolithic as in modem times more than 
one human race was playing its pari on earth. But with the 
race question I had no personal connection. Racial characters 
must be worked out in museums, and I was a field man. It 
was the history, not the genealogy, of man that was my metier . 
Indeed the very first attempt at dividing the palaeolithic age 
into stages was published by me in my book on the Fenland 
in 1878, and repeated in my official w T ork on Gun-flints the 
following year. This was an additional crime ; nevertheless, 
though this primitive effort- had, naturally, many flaws in detail, 
succeeding research has confirmed my main contention ; and 
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now. so far from there being a Palaeolithic Man. anatomists 
are making of him almost as many races or subspecies or 
even species as there are skeletons, and they are still undecided 
as to the exact age of most of them. I assert now. as I did then, 
that bones of themselves tell us nothing of their date but only 
of their race, and an old race may exist to-day. On the 
Labrador coast you can knock fossil Lingulellas out of Cambrian 
rocks, and dig their living descendants from the mud at the 
cliff-foot. Our dear friend Pithecanthropus may be Pliocene 
or Pleistocene : he might be alive to-day, but his mere bones 
would not tell us when he lived—the rocks are the only true 
timekeepers. 

However, if I failed to deliver human bones. 1 sent to the 
Geological Survey Office a good-sized hamper full of bone 
fragments from the hearth at West Stow above mentioned. 
They were mostly quite small bits, but I recognised a few teeth 
of oxen and deer. Huxley, who was our palaeontologist, took 
but the palest interest in them, but he reported officially that 
they were mostly too fragmentary for identification, though 
Cere us ela pitas seemed to be among them. I mentioned this at 
the Cambridge Philosophical Society and it proved a bonne 
bouche to Hughes, who after tearing it to bits proceeded to pick 
my bones in great style. Did I not know that Cervus elaplms was 
late Pleistocene? H that deer-tooth came out of the Brandon 
Beds it settled the whole matter: they were demonstrably 
post-glacial. And the congregation (save Osmund Fisher) 
chanted ” Amen A What a strained effort my reply seemed ! 
I pleaded that I didn't find the label but only the specimen : 
that I only said the beast from whose jaw T the tooth was 
extracted lived pretty near where he was buried ; that Huxley 
only erected the tombstone and if he cut the wrong name on it 
the corpse wasn't altered thereby; finally that, if Huxley as 
dentist had got Ms patient's name right in Ms books,it proved 
the elaplias family more aristocratically connected than was 
suspected, that elaphas belonged to a county family and was 
not of clodhopper blood. It w T as of no avail, but the anecdote 
points a moral and adorns tMs tale : it show's that if anatomy 
be not tempered with geology bones become shillelaghs for 
decorous Donnybrooks. 

Permit me here to put in a little moral on my own account. 
Remember that my finds were made in the course of my daily 
work, and that I could spare only too little time over each 
section, seeing that the powers (not the Geological Survey 
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powers) who paid ns could only appreciate area. My own chiefs 
were very lenient with me ; they sympathised, but not to 
the extent of letting me spend a few pounds in clearing sections. 
It was the same with the visiting public ; a party of about 
fifty from Norwich argued a whole afternoon about the 
interpretation of my Brandon Bed tool factory, but w r ere not 
game to ante-up a shilling a head to do some digging and 
settle the point. This year Professor Marr and some friends, 
he tells me, have put in a week’s hard work there and find 
I 'was not very far out. 

* * * * * 

Forty years have passed. Eoliths have come to their own. 
Man has been tracked far beyond the glacial period, at least 
to the times of the Red Crag. He proves to be of several 
races. And I think it is also certain that though a race may 
become modified it seldom, if ever, dies out. All the points 
I claimed have proven to be points of light. 

I believe man developed very rapidly, but only after he 
had learned to utilise fire. That this occurred in a cold region. 
It provided him with warmth and later with cooked food. 
But chiefly it gave him leisure, it doubled Ms life, and sundown 
no longer meant the close of a working day. How the leisure 
hours by the camp-fire split Ms genio-hyoglossus muscle, as 
boys used to split starlings’ tongues, to make Mm talk, I will 
tell, with other heresies, unless the clock strikes ere I overcome 
my repugnance to ink, and will again do the penance of the pen. 

Then, too, I believe man very early branched into two 
and only two sections—the Negro, and the rest. The Negro 
took as blind a path as my old acquaintance Orang Utan, and 
can no more advance than he can. To say he has never had 
a chance, that he has always been downtrodden, is sentimental 
flapdoodle. He has been on earth as long as we have ; he was 
in contact with civilisation thousands of years before we were ; 
in fine, he had a better chance than we had. He is what he is 
because he is what he is. 

I think it certain that white races may gradually enlarge 
their borders successfully; they cannot emigrate to distant 
lands and permanently occupy them. The White Man cannot 
live in the United States- or in Australia without transfusion ol 
Mood from the homeland. 
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I can see no, or very little, proof that man has increased in 
brain-power since palaeolithic times ; he has simply a bigger 
stock of knowledge—he knows more, he is not wiser, 

I am deeply grateful to you good Queenslanders for your 
kindly forbearance to-night. It may seem to have been a night- 
of amazing indiscretion : that this being the Royal Society, 
and I an old President of yours, should have made my discourse 
dry. I must only plead the qualities of old vine—the best 
champagne is dry. 

And now to look forward. I see, as Charon shuts off 
petrol nearing the jetty on the far side of the dark waters, 
Professor Thomas McKenny Hughes clear-cut against the 
western sky-line, atop of a high-level gravel escarpment of the 
Styx River, stretching out a hand to me. I hear his cry of 
welcome, and as I step ashore he whelms me with confetti. 
made of tom fragments of his contra-Skertehiy papers, and as 
we link arms he murmurs, ;i Come to the Mammoth and have 
tiffin with me, and meet your old friend Homo Brandonhedensis 
he is a Pal of mined’ 
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PROCEEDINGS 'OF THE ROYAL SOCIETY OF Ql'EEXSLAXD, 


Contributions to the Queensland Flora. 

By C. T. White, F.L.S., Government Botanist, 
and 

W. I). Francis, Assistant Government Botanist. 

{Read before the Royal Society of Queensland , 26th Sept ., 1921.) 

Since the publication of the fi< Queensland Flora” by the 
late F. M. Bailey, that author published various papers entitled 
Contributions to the Queensland. Flora,” in the pages of the 
Queensland Agricultural Journal 55 and as Botany Bulletins 
of the Department of Agriculture and Stock. Since his death 
in 1915. contributions to the flora of the State from the pens 
of J. F. Bailey and the present authors have appeared in the 
form of Botany Bulletins of the Queensland Department of 
Agriculture and Stock, Circumstances at present make it 
unlikely that any further Botany Bulletins will be issued for 
some time to come, and the present paper is the first of a 
series "which we hope to publish in these Proceedings. It 
contains descriptions of new species, records of plants not 
previously found or recognised in the State, and critical notes 
on other species. Much of the material has come to hand 
through collections received for identification from corres¬ 
pondents in different parts of the State. 

Order STERCULL4CE.E. 

Sterculia (pmdriMa R. Br. The under side of leaves often 
pubescent with stellate hairs, or velvety tomentose with 
.stellate and simple hairs intermixed. 

In the description in the Queensland Flora,' 1 i, 136, and in previous 
publications, the leaves are described as glabrous on both sides, but we 
recently received from the Rev. N. Michael some specimens collected at 
Mount Julian, Proserpine district, with the leaves decidedly velvety 
pubescent underneath, and on looking through the material in the 
Queensland Herbarium several specimens were noticed with the leaves 
bearing numerous and fairly crowded hairs approaching those of the 
Mount Julian specimens. 




Text-figure 1. 

CrjpUmdm armatii sp. nov. A, shoot, nat. size. B. side, front, 
and hack view of leaf, : : 3. C, flower, 2. D, pistii. 2\. 

Order RHAMNACE.E. 

CRYPTAKDRA Sm. 

C. armata sp. nov. (Text-fig. 1.) 

Erutex, ramulis spinescentibus novellis puberulis ; foliis 
glabris lanceolatis vel oblongo-linearibus vel fere teretibus 
marginibus revolutis 3-5 mm. longis : fioribus breviter pedi- 
eellatis lateralibus, solitaribus vel breviter racemosis : bracteis 
rotimdatis marginibus ciliolatis: calycibus extus sericeo- 
pubeseentibus, ureeolatis 5-6 mm. longis, lobis friangular!bus 
tu bo tripto brevioribus ; pet alls cucullatis ; antheris inelusis 
cordatis, filamentis liberis; ovario dense pubescente, stylo 
glabro. 

A thorny shrub. Young branchlets finely pubescent. 
Thoms 3-5 lines (6-10 mm.) long. Leaves clustered at the 
base or scattered in the lower part of the horizontally spreading, 
pungent thorns, oblong-lanceolate, oblong-linear or almost 
terete, with closely . re volute margins, curved in the dried 
specimens, lines (3-5 mm.) long. Mowers on very short 
pubescent pedicels arising laterally from the thorns, single or 
very shortly racemose. Imbricate brown bracts broad and 
rounded, with minutely ciliate margins, less than 1 line (2 mm.) 

M 
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in length. Calyx silky pubescent outside, broadly urceolate, 
21-3 lines (5-6 mm.) long, lobes triangular, about one-third of 
the total length of the calyx. Petals slightly protruding from 
the sinuses of the calyx, white, minute and hood-shaped, the 
enclosed anthers on very short free filaments, broad, cordate 
and dorsifixed. Ovary adnate by its broad base only, the 
free part densely pubescent, convex or broadly conical, 
obscurely flanged towards the base or the disk inconspicuous. 
Style glabrous and slender, about 1| line (3 mm.) long ; stigma 
truncate. 

Hab. : Barakula, a few miles north of Chinchilla, J. E. Young. 

The rigid and pungent thorns of this species are like those of 
C. spineseens Sieb., to which it is allied. From that species, however, 
it is distinguished by its larger, urceolate, non-stipitate calyx-tube and 
its conical ovary adnate by its broad base only. From the various 
forms of C. amara Sra, it can be distinguished by its very thorny 
branches and lateral flowers often solitary and its urceolate calyx-tube. 


Order SAPINDACE,®. 

Ratonia punctulata F.v.M. Hitherto the flowers of this 
species were unknown. Following is a description of them :— 
Panicles in the upper axils, shorter than the leaves, narrow and 
raceme-like or with a few slender raceme-like branches, rhachis 
slender. Flowers pedicellate, about 2 lines (4 mm.) in diameter. 
Calyx divided to the base ; lobes 5, glabrous, imbricate, one 
or two outer ones smaller than the others, orbicular, concave, 
with hyaline margins, about 1 line (2 mm.) in diameter. Petals 
only one or two in each flow T er examined, opposite to the smaller 
calyx-lobes, glabrous, cream-coloured, orbicular, about 1 line 
(2 ram.) in diameter. Stamens 8, about 1 line (2 mm.) long ; 
anthers glabrous, cordate-ovate; filaments broad, eiliate, 
slightly longer than the anthers. Ovary glabrous or slightly 
pubescent, ovate or obscurely trigonous, tapering into a short- 
style. 

Hab. : Gregory River, near Alount Bryandtr, Proserpine district, 
Bct\ X. JM&had (flowering specimens). 


Order LEGUMIHOSdE. 

Bmrtonla foliolosa Benth. Fruiting specimens of this plant 
were previously unknown. The following description has been 
drawn up from material recently received :—Pod obliquely 
globular, compressed, 24 lines (5 mm.) in diameter. Each pod 
generally contains 2 globose seeds, about line (1 mm.) in 
diameter, home on a funicle about 1 line (2 mm.) long. 
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Hab. : Between BJackall and Oerv-ho, t Queensland. D. I!'. 

G aukrodger. 

Desmodium trifiorum DC. Prodr. il. 334. Xot previously 
recorded for the State. 

Hab. : Kelsey Creek, near Proserpine, Re v JY. J l-'vlafJ : Euocci'ora 
Creek and Toowong, Brisbane district, 1\ M. En : hj. 

Distribution : Cosmopolitan in the tropics. 


Order MYRTACE.E. 

KUNZEA Reichb. 

K. fiavescens sp. nov. 

Frutex, ramulis novellis pubescentibus : foliis alterms 
oblaneeolatis vel obovatis ? mucronulatis vcl acutis. supra 
glabris, subtus aliquando puberulis ; inflorescentiis terminalibus 
eapitatis vel subspicatis ; bracteis bracteolisque orbicular! bus 
eoncavis extus pubescentibus ; floiibus subsessilibus ; ealyee 
eampanulato, extus dense pubescente, lobis lanceolatis: 
petalis albis orbicularibus glabris ; ovario triloculato. 

A shrub, the young shoots, branchlets. and calyces 
pubescent. Branchlets terete. Leaves rather crowded, 
alternate, very shortly petiolate, oblanceolate or obovate, 
mucronulate or acute, glabrous above, sometimes very minutely 
pubescent on the under side, venation obscure or occasionally 
the midrib and sometimes a longitudinal nerve on each side 
of it visible ; 2-4 lines (4-8 mm.) long, 2-3 times as long as 
broad. Inflorescence terminal, capitate or shortly spicate, 
about | in. (1*3 cm.) in diameter. Bracts and braeteoles 
similar, orbicular, concave, pubescent outside, over 1 line 
(2 mm.) in diameter. Flowers subsessiie. Calyx campanulate, 
densely pubescent outside ; tube nearly 2 lines (4 mm.) long ; 
lobes 5, lanceolate, about half as long as the tube. Petals 5, 
white, orbicular, glabrous, nearly 1 line (2 mm.) in diameter. 
Stamens indefinite ; filaments slender, nearly 2 lines (4 mm.) 
long ; anthers minute. Ovary filling the lower part of the 
calyx-tube, 3-celled, with a single ovule in each cell; style 
2 lines (4 mm.) long ; stigma flat, orbicular. 

Hab. : Crow's Xest, Darling Downs, Dr. F. Hamilton Kenny. 

K. Cambagei Maid. & Betche, a Hew South Wales species, is closely 
allied to this species, but is distinguished by its lateral and smaller 
inflorescence, smaller leaves (4-5 mm. long), narrow braeteoles, and 
2-celled ovary. 
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Order RUBIACEaE. 

DEXTELLA, Forst. 

D. minutissima sp. nov. 

Herba minutissima subcarnosa foliis petiolatis minutis 
oppositk ovatis vel orbicular!bus *5-1 mm. longis, marginibus 
pilis albis hyalinis obsitis ; floribus solitariis sessilibus ; calycis 
tubo gioboso se.tis hyalinis minutis obsitis, limbo 5-iobato ; 
corollae tubo eylindrieo 5-lobatis, lobis ovatis obtusis; 
si a minibus subinclusis ; capsulis globosis vel ovalibus setis 
hyalinis obsitis ; seminibus angulatis minute punctulatis. 

A ; mall fleshy herb creeping in mud and rooting at the 
nodes, forming a dense, green, carpet-like covering on the soil, 
all its parts thinly sprinkled with minute hyaline setae. Leaves 
minute, opposite, fleshy, ovate or orbicular, obtuse, line 
{*5-1 mm.) long, on petioles of | line (-5-1 mm.). Flowers 
sessile, solitary in the axils, 3-4 lines (6-8 mm.) long. Calyx 
about one-third the length of the flower, sparingly puberulent 
with minute gland-like hairs; tube globular, covered with 
minute setae about one-third line (*6 mm.) in diameter; 
limb cupular, about § line (1*3 mm.) long, divided to its middle 
into 5 ovate lobes. Corolla-tube cylindrical, about 2 lines 
(4 mm. long) lobes 5, ovate, obtuse, about 1 line (2 mm.) 
long. Anthers linear, placed near the orifice of the corolla-tube, 
on apparently short filaments. Style slender, lb line (3 mm.) 
long, with 2 slender stigmatie branches. Capsules mostly 
sessile on the stem or in its forks and subtended by adventitious 
roots, globose, oval or compressed and 2-lobed, often oblique, 
covered with minute hyaline setae, under 1 line (2 mm.) in 
diameter, 2-celled. Seeds several in each cell, angular, 
minutely pitted, about J line (*5 mm.) broad. 

Hab. : Elclerslie, near Winton, F. L. Berney. 

The chief distinctions between the species here proposed and 
D. repens Forst. are— 

Leaves mostly above I line in length. 

Anthers placed near middle of eorolla-tnbe.. D. repent;. 
Leaves all under 1 line in length. 

Anthers placed near oririce of corolla-tube .. D. minutissima. 


Order SAPOTACErE. 

Hormogy&e cotinifolia A. DC. Fruiting specimens of this 
plant were previously unknown. Following is a description of 
them :—Fruit green (perhaps immature), subtended by the 
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Order STYRACACEdE. 

SYMPLOCOS Linn. 

S. Hayesii sp. nor. (Text-fig. 2.) 

Frutex, ramulis dense hirsutis : foliis breviter petiolatis, 
lamina glabra, serrata ovata, ad apicem acuminata ad basem 
rotundata vel subcordata : petiolo dense liirsuto ; inflores- 
centiis lateralibus, breviter spicatis vel fere capitatis braeteatis ; 
rhacide hirsuta ; floribus sessilibus vel subsessilibus glabr^tis 
campanulatis, calyeis lobis lanceolato-ovatis marginibus 
ciliolatis; corolla alte in lobos ovatos divisa; staminibus ca. 15 ; 
fructibus elliptico-oblongis vel fere cylindiicis. 

A slender shrub, the young shoots, branchlets, petioles, 
and bracts clothed with long hairs. Leaves on petioles about 
1-| line (3 mm.) long, ovate, prominently acuminate, rounded 
and slightly cordate at the base, margins acutely serrate, 
midrib, lateral nerves, and the larger reticulate veins visible, 
especially on the under side where they are slightly raised, 
2|-4| in. (5-7-1L5 cm.) long, twice to 24 times as long as 
broad. Inflorescence shortly spicate or almost capitate, mostly 
lateral, under \ in. (1*3 cm.) long, mostly subtended by a 
leafy, lanceolate, serrate bract, the bract sometimes attaining 
4 in. (1*3 cm.) in length. Bracts subtending each flow T er ovate- 
lanceolate, acuminate, clothed with a few r long hairs, especially 
on the outside, nearly 14 line (3 mm.) long ; bracteoles narrowly 
triangular, hirsute, under 1 line (2 mm.) long. Flowers sessile 
or nearly so, glabrous, campanulate, about 14 line (3 mm.) 
long. Calyx about X J line (2*5 mm.) long, divided to about the 
middle into 5 lanceolate-ovate lobes, their margins minutely 
dilate. Corolla slightly exceeding the calyx, divided to about 
two-thirds of its length into 5 ovate lobes. Stamens about 15. 
inserted near the- base of the corolla-tube, shorter than the 
corolla. Summit of the ovary protruding from the calyx-tube. 
Style about 4 line (1 mm.) long ; stigma prominent, depressed 
globular. Fruit indehiscent, scarcely succulent, elliptic- 
oblong or nearly cylindrical, about \ in. (13 mm.) long, crowned 
by the 5 calyx-lobes surrounding the remains of the style, 
2-celled, containing in each cell a single narrow- seed nearly 
| in. (1*3 cm.) long. 

Hab. : Clenallan, Atherton Tableland, 'H. C. Hayes. 

The above species is closely allied to Symplocos paucistaminea F.v.M. 
& Bail., from which it can be distinguished by its bractcate, short spikes 
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nr heacN of flower?, its thinner indumentum and gir. brou* under side of 
its leaves, and especially by its long, almost cylindrical fruits.. In the 
shortness of the inflorescence and the shape of the fruit it a pure aches 
8. Bauedenii R. T, Baker, from which, however, it is easily distinguished 
by its densely hirsute character and large* bracts of the inflorescence. 


Order SCROPHULARINEEE. 

BONNAYA Link and Otto. 

B. veroniesefolia Spreng.. var. angustifolia var. nor. 

Herba debilis, eaule simplici. foliis auguste linearibus 
(1-3-3*9 cm. longis, 2-4 mm. latis), inflorescentiis terminalibus 
racemosis vel raro fioribus solitaribus axillarlbus. 

An erect, scarcely branched herb attaining 7 in. (18 cm.) 
in height. Leaves linear, remotely toothed, 4-14 in. (1 -3-3*9 
cm.) long, 1-2 lines (2-4 mm.) broad. Inflorescence lengthening 
into a terminal raceme or rarely the flowers solitary in the 
axils. Pedicels slender, attaining 4 in. (1*3 cm.) in length. 
Plowers very slender, about 3 lines (6 mm.) long ; calyx about 
half the length of the flowers. Capsule terete, linear, attaining 
4 in. (1-3 cm.). 

Hab. : Kelsey Creek, near Proserpine, Rev. X. Michael . 

This variety differs from the tj’pe in its erect, scarcely branched 
habit and much narrower leaves. In appearance it beam a very close 
resemblance to the Asiatic Yandellia angustifolia Be nth. 


Order LABIATES. 

WESTRINGIA Sm. 

A Revised Account of the Queensland Species. 

The genus Westringia is confined to Australia and consists 
of about twelve known species. The collection of a new species 
at Yelarbon in Southern Queensland by one of us (C.T.W.) 
led to a careful examination of the material in the Queensland 
Government Herbarium, and it was found that the account 
of the Queensland species published by the late E. M. Bailey 
in the “ Queensland Flora/’ part iv, pp. 1205-1206, was badly 
in need of revision. One more new species and a new record 
were found amongst the herbarium material, and it was also 
found that no authentic Queensland material existed of 
Westringia rosmari ni for mis Sm. and W. rig i da R. Br. The 
following amended account of the Queensland species of the 
genus is therefore offered herewith :— 
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Key to the Species. 

Cal yx glabro us. 

Calyx-lobes about as long as the tube 

Calyx-lobes much shorter than the tube 

Calyx pubescent. 

Leaves with thickened margins, but scarcely 
revolute/under side glabrous. 

Leaves under 2A lines long, obovate 
Leaves 3-8 lines long, linear-elliptical 

Leaves with recurved margins, lanceolate, under 
side white tomentose 

Leaves with re volute or recurved margins, linear, 
4-18 lines long, under side usually clothed 
with scattered strigose hairs 


11'. glabra. 
IF. Cheelii . 


IF. pareifolia. 
IF. tenuicaalis . 


IF. rosmariniform is 
var. grand ijolt a. 


IF. erem icola. 


W. glabra R. Br. Prod. 501. 

Hab. : Shoalwater Bay, R. Brown. 

The identity of the New South Wales and Victorian specimens with 
those from the type locality in Tropical Queensland is a subject which 
seems worthy of careful investigation. The specimen from Dawson River 
referred to by Bailey in the 1,4 Queensland Flora” belongs to II. Cheelii. 

W. Oheelii Maiden & Betehe, Proc. Linn. Soc. X.S.W. 
xxxv, 792 (1910). 

Hab. : Dawson River, Br. T. L. Bancroft ; Roma, Rec. B. Scorte- 
chini ; Barakula, J. E. Young. 


W. parvifolia sp. nov. (Text-fig. 3.)- 

Pratex parvus, ramuiis temis hexagonis novellis minute 
pubeseentibus ; foliis minutis temis (2-4 mm. longis) subses- 
silibus obovatis vel ellipticis ; fioribus breviter pedicel iatis 
(pedicellis ca. 1 mm. longis) axillaribus sed apice ramosum in 
eapitulis fere terminalibus confertis, capitulis 3-7 dorks; 
calvcis pubeseentibus, campaniilatis, tubo costato. limbo 
5-lobo, 3obis deltoideis ; corolla supeme utrinque dense pubes¬ 
eentibus, staminibus exsertis ; pistillo glabro. 

A spreading shrub of 2-3 ft. in height, the young shoots 
and inflorescence pubescent with minute, white, appressed 
hairs. Branehlets often hexagonal; three alternate surfaces 
of each intemode transversely striate or wrinkled ; in adjoining 
intemodes the order is reversed and the surface, which is 
plane in the intemode above and below, is marked by the 
transverse wrinkles. The insertions of the leaves and branehlets 
are generally subtended by a wrinkled surface. Leaves in whorls 
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of three, very small, obovate or elliptical, subse&sile. margins 
slightly recurved, from under 1 line to 2 lines long. Flowers 
on pedicels or -J line (1 nun.) or less, in the upper axils, forming 
terminal leafy heads of 3-7 flowers. Bracts minute, linear, 
inserted at the base of the calyx-tube. Calyx pubescent, 
campanulate, with 10 longitudinal ribs, about 2 lines (4 mm.) 
long, the five broad, deltoid lobes less than half the length of 
the tube. Corolla hoary pubescent on both surfaces in the upper 



Text-figure 3. 

Left: Westringia parvifolia sp. nov. Right: TT. ienuicmdis sp. nov. 
A, shoot, nat. size. B, portion of stem, X 4, to show transverse 
markings on alternate angles of the nodes. 0, single leaf, X 5. D, 
calyx (in TT. parvifolia X 4, in IF. ienuicmdis X 3). 

part, the tube slightly exceeding the calyx and the lobes about 
as long as the tube. Stamens exserted. Ovary glabrous, 4- 
lobed ; style slender and glabrous, 24 lines (5 mm.) long. 
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Hab. : Yelarbon, Southern Darling Downs, C. T. White. 

In floral structure this species resembles Westring! a CJieelii , which 
Is readily distinguished from TF. parvifolia by its larger leaves measuring 
about 3 lines long. The peculiar hexagonal stems with the transverse 
markings as described above are also very noticeable in our herbarium 
specimens of IF. CJieelii from Narrabri (N.S.W.) and Barakula (Q.). 
W. parvifolia was generally seen growing in chimps of Spinifex (Triodia 
sp.) in the desert country near Yelarbon. 


W. tenuicaulis sp. nor. (Text-fig. 3.) 

Frutex erectns ca. 46 cm. altus, ramulis junioribus pubes - 
centibus, foliis ternis vel rarius quaternis. linearo-elliptieis, 
basi sensim petiolatis ; floribus subsessilibus axillaribus seel 
apice ramorum in raeemis confertis ; calycis pubescentibus 
eampanulalis, lobis triangularibus aeutis; corolla superne 
pilosa ; pistillo glabro. 

A plant of about 18 in. in height with a number of slender 
stems proceeding from the same rootstock, the young shoots and 
inflorescence pubescent with appressed hairs. Leaves in 
whorls of 3 or occasionally 4, linear-elliptical, narrowed at 
both extremities, the base gradually tapering into a very short 
petiole, margins slightly thickened hut not revolute, with a 
raised midrib on the under side, 3-7 lines (6-14 mm.) long. 
Flowers subsessile, solitary in the upper axils or forming short, 
terminal, leafy spikes. Bracts at the base of the calyx-tube 
linear and minute. Calyx pubescent, campanulate, nearly 
3 lines (6 mm.) long ; lobes triangular, acute, more than half 
the length of the tube. Corolla pubescent in the upper part, 
the tube about as long as the calyx. Ovary glabrous, 4-lobed. 
Style slender, glabrous. 

Hab. : Burrum River, James Keys ; Lake CJootharaba, both in the 
Wide Bay district, James Keys. 

W. tenuicaulis is allied to IF. eremicola A. Cunn. and IF. Cheelii 
Maid. & Betche, but it differs in habit from these species and is distin¬ 
guished from the former by its non-revolute, glabrous leaves and from 
the latter by its larger leaves and longer calyx-lobes. Its habit suggests 
that It abounds in the so-called “ wallum ” country of the coast. 

W. rosmariniformis Sm., var. grandifolia F.v.M, Herb. 
IF. grandifolia F.v.M. ex Bentham i£ Flora Australiensis,” v, 
128. 

Hab. : Granite Mountains, near More ton Bay, Queensland. 

Through the kindness of Professor A. J. Ewart, late Government 
Botanist of Victoria, we were enabled to see a specimen of TF. grandifolia 
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F.v.M. The label bears the following particulars :—T YrstAngia granrlt- 
folia F.v.M. (TF. r os mart n iformis Sm., var. g rand ifolia F.v.M.), Granite 
Mountains, near Mo re ton Bay, F. Mueller, 1S57. In the Flora Austra- 
liensis" and the “ Queensland Flora," Glass House Mountains, which are 
not granitic- are given as the habitat. Although we know that locality 
well and have done a good deal of collecting over it, we have never been 
able to find this variety. It is much more likely that the Granite Moun¬ 
tains of Mueller refer to the Stanthorpe district, especially as the Glass 
House Mountains are none of them granitic. IF. grandifolia does not 
seem sufficiently well differentiated from the common IF. rosmariniformis 
to stand as a good species, and we have adopted Mueller's second her¬ 
barium name ; Mueller himself dropped the species in his “ Second 
Census of Australian Hants." 

W. eremicola A. Curin'. 

Hab. : Stanthorpe, L. A. Bernays ; Toowoomba, H. A. Longman : 
Helidon (with leaves attaining 1 J in. in length and occasionally quite 
flat), F. M. Bailey ; Ipswich, C. T. While ; Wellington Point, J. WerkI ; 
Brisbane River, F. M. Bailey. 


Excluded Speele$. 

W. rosmariniformis Sm. 

F. M. Bailey ( fc6 Queensland Flora," iv, 1:206) records the habitat of 
this species as “ Southern localities.” There are no Queensland speci¬ 
mens of the typical form in the Queensland Government herbarium, 
and we think it better that it should be removed from the list cf Queens¬ 
land species until authentic material has been gathered. 

W. rigida R. Br. 

The specimens referred to by Bailey 7 ( u Queensland Flora," iv. 
1206) in our opinion belong to TF. Cheelii , It is recorded by' Mueller for 
Queensland without definite habitat in the ” Second Census of Aus¬ 
tralian Plants,” but we think that it should be removed from the list 
of Queensland species until authentic material has been collected and 
placed in some recognised herbarium. 


Order LAURIXE.cE. 

Cryptoearya australis Benth. 

This species has a wide range in coastal Queensland, extending from 
the Tweed River in the South to the Cairns district in the North. In 
the Northern specimens as a whole the leaf is much larger and more 
attenuafely acuminate. Some specimens from the Johnston© River 
collected by Dr, T. L. Bancroft have leaves up to 5| in. long and look 
so different from the typical form that we had drawn up a provisional 
description from them as a new species; the floral structure, however, 
is wholly that of C. amt rails. 
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ENDIANDRA R. Br. 

E* crassifiora sp. hoy. 

Arbor rannilis novellis dense ferrugineo -pubescentibus ; 
foliis petiolatis, ellipticis, supra glabris minute reticularis, 
subtus glaueescentibus, nervis saepe pubescentibus ; paniculis 
axillaribus quam folia brevioribus; floribus pedicellatis, 
glabris: perianthii tubo turbinato, segmentis ovatis vel 
suborbicularibus erassiusculis ; staminibus perfectis 3, glandulis 
minutis, sessilibus ; oYario ovoideo. 

A tree. Young shoots, young branchlets, and rhaehis of 
inflorescence ferruginous pubescent. Leaves petiolate, petiole 
3-5 lines (6-10 mm.) long ; lamina elliptical, apex rounded or 
obtuse or rarely obtusely acuminate, upper surface finely 
reticulate, under surface mostly glaucous with the midrib and 
principal lateral nerves prominent, raised, brown and often 
pubescent, 2-3 in. (5-7*6 cm.) long, twice to times as long 
as broad. Panicles very slender or almost raceme-like, in the 
axils of and much shorter than the leaves. Flowers shortly 
pedicellate, glabrous. Perianth turbinate, the tube obeonical 
and as long as or longer than the lobes ; lobes ovate or nearly 
orbicular, obtuse, thick in texture, the three outer ones broader 
than the three inner ones, over 1 line (2 mm.) long. Stamens 
3, filling the throat of the perianth, subsessile, suborbicular or 
broader than long, about ^-in. in diameter. On the outside 
of and at the base of each of the stamens are 2 minute broadly 
sessile glands sometimes scarcely visible. Ovary enclosed in 
the perianth-tube, ovoid, tapering into a short style. Fruit 
not available. 

Hab. : Maepherson Range, South-Eastern Queensland, C. T. T Write? 
Feb. 1912. 

This species appears to be allied to the Northern Endiandra Jiypote- 
phra F.v.M., from which it is distinguished by its obtuse, rarely acuminate 
leaves and the absence of a prominent ring surrounding the stamens. 


Order URTICACE/E. 

Fieas Watkinsiana Bail., Bull. No. 7 (1891) Dept. Agrie., 
Brisbane (Botany No. 2), p. 18 ; “ Queensland Flora,” part v, 
p. 1472. F. Bellingeri C. Moore, “ Handbook Flora of N.S.W.” 
(1893), p. 81. 

Hab. : Common in the 5i scrubs” (rain-forests) of the coastal area of 
Southern Queensland, at such places as Maepherson Range (National 
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Park), Tweed River, Tambourine Me uritain, Mistake Rang-, Blaokall 
Range, Gympie district, and Runya Mountains. It extends into New 
South Wales. 

From Moore's biiex description and from dried specimens we had 
for some time been tinder the impression that his F. Bdl'o^F was 
identical with the earlier named F. IT aUdnuiana Bail., and recent oppor¬ 
tunities of seeing living specimens of the Xcw South Wats trees have 
confirmed this impression. 

Order GR AMINE vE. 

Eragrostis amabilis Wight & Am. in Hook. & Am. Bot. 
Beech. Voy., 251. Not previously recorded for Australia. 

Hab. : Kelsey Creek, Proserpine district. JRti\ X. 31 ichael. 

Distribution : Tropical Asia. 

Lophatheram graeile Brongn. in Duperr. Voy. Coq. Bot. 
50, t. 8. Not previously recorded for Australia. 

Hab. ; Johnstone Paver. North Queensland, Fcr. X. Mi- hael. 

Distribution : India. China. Japan, Malay. Xew Guinea. 
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On the Larval and Pupal Stages of 
Myzorhynchus bancrofti Giles, 1902. 1 

By L. E. Cooling, A.R.San.I. 

(Read before the Royal Society of Queensland , 26th Sept., 1921.) 

This Anoplieline was described b\ T Giles 2 in 1902, but 
hitherto the eggs, larva?, and males have never been recognised. 

On Thursday, 12th May, 1921, during an inspection of 
certain public health matters at some Chinese gardens in the 
vicinity of Mott street, Rifle Range, near Brisbane, it was 
deemed advisable to examine (for the presence of mosquito 
larvae) the water of a creek hard by which was used by the 
Chinamen for irrigating purposes during protracted spells of 
droughty weather. The creek is in reality a tributary of 
Kedron Brook, and, after flowing a rather tortuous though 
short course, joins the Brook some 500 metres downstream. 

The creek was more or less stagnant, forasmuch as an 
earthen dam had been thrown across the bed on the low T er side, 
as Chinamen are wont to do. The water, though kept stagnant, 
was well aerated by an abundance of green Algte and other 
aquatic vegetation. Manifestation of the oxygenation was to 
be had in the extraordinary numbers of small fish with which 
the water abounded, mostly of the species known as “ Crimson- 
spotted Sun-Fish” and u Firetail ” (Rhombatraclus fitzroyensis 
Castelnau. and Ausirogobio galii Ogilby, respectively). The 
excessive growth of vegetation had to a great extent rendered 
inert the activities of these mosquito-larvivorous fish, for 

5 Since haring written this paper I find that 1 have fallen into the 
grave error of overlooking a remark by F. H. Taylor in his “ Report for 
the Half-year ending December, 1914 ,” made to the Institute of Tropical 
Medicine and published in the half-yearly reports from 1st July to 31st 
December, 1914, and from 1st January to 30th June, 1915, of that 
Institute. In a batch of mosquitoes collected by an expedition to Port 
Douglas, Taylor found u the male of Myiorhynclms harhirostris var. 
bammfti . . A Cf. p. 10 l.c. 

2 Giles : A Handbook of Gnats or Mosquitoes (2nd ed.), p. 511, 1902^ 
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larvae of Xf/ssorJnjnrhds an finings Walker were found in 
moderate numbers floating at the surface film and intercepted 
from the main, body of water by a more or less unbroken layer 
of green Algae. 

After having scooped up many larvae of other species, a 
sped men was noticed which bore, on examination with a 
hand-lens, certain characteristics which were at the time 
regarded as being peculiar to some hitherto unrecognised 
mosquito larva. It was carefully isolated from the others and 
its metamorphoses subsequently watched over with interest, 
for one would have naturally suspected the species under 
consideration ; nor was this anticipation ill-grounded, insomuch 
that at the final eedysis the desired imago appeared. Two 
hours were spent that day. during which time further supplies 
of the elusive species v'ere sought for. but the collector frankly 
admits that he played the role of the unsuccessful sportsman 
and returned home with a spoil of three larvae (last larval instar) 
and one pupa which ultimately gave rise to two females and 
one male of Myzorliynchus bancrofli. Since that time, no less 
than eight hours (extending into three days) have been devoted 
to the same spot, but the results were wholly disappointing, 
not one further specimen having been caught. 


Metamorphoses. 

On reaching home the same day (12th May) the specimens 
were transferred to a mosquito breeding cage. 3 Two days 
later the pupal eedysis took place, resulting in a female 
specimen. On the third day one of the three larvae had pupated 
and two days later the pupa gave rise to a female. One of the 
two remaining larvae was killed for future use ; the other 
eventually pupated, the pupal instar covering two days, and 
merged as a male specimen. The first of the twro females 
which emerged died during the second day of aerial life without 
having sucked blood. The remaining female lived with a male 
four days, when the male died and -was most unfortunately 
destroyed by ants before any microscopic observations could 
be made. 


3 The breeding cage takes the form of a parallelepiped of mosquito 
netting stretched over a wooden frame, about 8 by 8 by 14 inches. Small 
vessels of water containing larva? are introduced into this mosquito cage 
by means of a sleeve in the side. 
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Habits of ike Ad nil Female. —The surviving female, four 
days after the adult stage had been reached, commenced to 
bite when the bare arm was placed in the cage. After a short 
and decided selection of the site of puncture (back of the 
hand) about two minutes were occupied by haustellation ; 
the female sucked so vigorously that luemolysed blood (about 
0*01 minim) was voided at the anus. This was examined as a 
blood-smear made on a slide under an oil-immersion lens ; it 
revealed the presence of numerous leucocytes and plasmolysed 
erythrocytes. The bite produced a small white induration of 
the skin surrounded by a diffused erythematous patch, and a 
painful itching for some minutes followed. A period of four 
days elapsed before a second haustellation took place, and 
after a further interval of six days a third meal of blood was 
taken. Despite the fact that banana and jam were freely 
offered to the female, * as well as a judicious supply of blood, 
the mosquito died on the sixth day after the third meal, having 
completed an aerial longevity of 21 days without ovipositing. 

Macroscopic Appearance of Male. —Perhaps the most out¬ 
standing feature of the male is its relatively smaller size. With 
reference to the resting posture, it might be said that the body 
axis, when the insect is on a wall, forms an angle with the 
wall of 80 degrees ; when on a horizontal plane the angle 
measures about 65 degrees. 

Larva. 

Macroscopic Appearance and Behaviour .—A large, very 
dark larva, with very large and pronounced palmate hairs, 
the latter just discernible to unaided vision under the best 
illumination (incident obliquely). The chsetotaxy is also 
rather distinctive. In the living condition, the larva skirts 
along the surface film of the water by bold lateral strokes of 
its whole body. 

Characters as seen bp an Aplanafic Hand-lens (X 20).— 
When the larva is held in a column of water by means of a 
pneumatic dropper and examined either by direct transmitted 
or reflected light, an excellent view of the palmate hairs is to 
be had. The chsetotaxy may be studied en masse, but the 
individual structure of ;£ hairs M can only be appreciated after 
having made microscopic observations of them. 

Microscopic Structure. —The following descriptions are 
based on morphological observations made on two larval 



LARVAL AXD PUPAL STAGES, MYZORHYNCH V S BAXCROFTI. 169 

exuviae and an entire specimen, all dehydrated through the 
graduated alcohols and prepared as permanent microscopic 
mounts in Canada balsam. It might be added that very little 
variation was noticed in these three specimens and the 
characteristics to be noted present a striking constancy. 

Length of larva exclusive of Caudal eliana?. 7 mm. 

Head and anal segment dark and heavily pigmented. 

Head .—Head markedly narrower than thorax, mahogany 
coloured. Eyes roughly triangular in shape, existing merely 
as aggregations of undifferentiated pigment cells. Antenna? 
slightly curved, covered with many sharply pointed but simple 
spines the size of which latter decreases from base to apex. 
Proximal portion of antennae slightly incrassated. A branched 
seta arises from a submeclian point on the antenna, the branches 
being about 12 in number, of equal length and giving the 
appearance of a radial grouping. Each antenna is tipped with, 
two stout spinelike processes, weakly ehitinised. also with an 
extremely delicate branched seta of about five branches 
Mouth-brushes consisting of moderately ehitinised simple 
hairs.'* Labrum clothed with minute slightly recurved and 
distallv serrated setae. Mandibles consisting of small but 
heavily ehitinised ** teeth." 5 Labial plate roughly triangular, 
the base obtusely and symmetrically crenated ; there are 
about three lateral, more or less irregular blunt teeth and a 
median (apical) one of average size. An asymmetrically shaped 
hole occurs on either side of the median line of the labial plate. 
The frontal ‘‘ hairs of the head exist as six well-defined 
branched seta?. 

Thorax showing the usual divisions, rendered manifest 
by the pro-, meso-, and meta-thoracic branched setae, the 
metathoracic tufts being the most defined and outstanding. 
In addition to tills usual chastotaxic grouping, there is a group 
of three long simple hairs which arises from a moderately 
ehitinised tubercle on the antero-lateral margins of the 
thorax ; at the base of each of these hair-tufts are two unequal 
spines, one markedly ehitinised, the other (longer one) weakly 
so. On the inner side of these hair-tufts are two minute, 
branched setae, one on each side of the median line. There is 
a small but pronounced feathered hair on each side of the 
meso thorax and a smaller and less pronounced one on the 
antero-lateral aspect of the prothorax. Several very minute 
palmate hairt> are to be found on the thorax. 


x 
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Abdomen ,—The abdominal segments 1 to 3 have branched 
lateral setse rather much like those of the thorax ; segments 
4 to 6 with long bifid setae. All the abdominal setae arise from 
distinct chitinous tubercles, and in addition to the ordinary 
lateral sets© there are much smaller branched ones arising near 
their bases. The typical palmate hair takes the form of rather 
large and mottled sharply tapering leaves,” the edges of which 
can be observed to be minutely serrated only by close focussing 
of the fine adjustment when the iris diaphragm is reduced to a 
minute aperture ; from 15 to 19 such " leaves” go to make 
up one of the large palmate “ hairs.” There are large palmate 
^ hairs ” on segments 3 to 7, minute ones (less notched) on 
segment 2, and still more minute ones on the thorax (2 pairs). 
The thoracic and abdominal palmate hairs show a gradual 
transition both in size and complexity, which is a good object 
lesson in the development of the typical “ palm ” from a 
simple “ hair-tuft.” 

The spines of the comb on the eighth abdominal segment 
take the form of simple undifferentiated (except for size) 
spikes, large roughly alternating with smaller ones. The 
number is about 14 on either side. 

The anal segment is of a mahogany colour, and its surface 
is invested with numerous minute sharp, simple spines, of about 
the same shape and size as those existing on the shafts of the 
antennae. Ventral beard arranged in about 10 paired groups 
of typically branched hairs. Dorsal beard well represented. 
Swimming fans equal, moderately elongated and obtusely 
pointed. 

Pupa. 

Macroscopic Appearance mid Behaviour .—The pupa of 
M. bancrofti presents nothing extraordinary except for its 
apparent uniform dark colour and large size. Its movements 
are rather sluggish. 

Lens Characters .—A most striking feature of the pupa is 
the linear extensions of mottled or variegated colour-markings 
of the cephalothorax. What were, on the field, taken to be 
variegated scale-markings of a well-developed contained imago 
apparently showing through the diaphanous puparium, were, 
afterwards, by examining the exuvial puparium, undoubtedly 
due to chitinous incrassations of the pupal skin. When we 
reflect that it is more difficult to identify Culicid pupae, than 
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Myzorhynchus bancroftk 

Description of text-figures.—1, ventral beard of larva ; 2, tail fin 
of pupa ; 3, branched 44 hair,” 7th abdominal segment of pupa ; 4, 
antenna of larva ; 5, mandibles and labial plate of larva (head viewed 
from a ventral position) ; 6, shape and disposition of spines of the lateral 
comb ; 7, palmate hair; 8, chitinous “spur” on segments 2-6 of pupa ; 
9, distal portion of a branched “ hair ” (from one of the six frontal hairs 
of the head). 
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larvse—in the writer’s opinion, such as it is, an anomalous 
feature of descriptive biology, and if a crude analogy can be 
drawn, the converse of von Baer’s great law of embryonic 
generalisation—then the pupa of M. bancrofii presents a 
notable distinction amongst the Culicidse. The caudal fins 
are rather striking by reason of their relative diminutiveness. 
The fans are also closely approximated and do not show any 
tendency to lateral spreading. 

Microscopic Structure .—The mottled stripes of the cephalo- 
thorax roughly correspond to the lines marked out by the wing 
venation and the forked cell markings are clearly seen. The 
breathing trumpets are small, broad and triangular. There 
is a pair of large tree-like plumes of much-branched setae at 
the base of the cephalothorax. 

On each of the sides of the abdominal segments 2 to 6 is a 
short stout bluntly pointed and strongly clntinised spur. 
Each segment has a pair of branched setae, each of which 
branches from a short stalk into 5 more or less equal and 
regularly disposed “ hairs.” There are also minute bifid and 
trifid “ hairs” on each segment. The seventh segment bears a 
pair of small plumes of peculiarly branched hairs on the posterior 
angles. 

The “leaves” of the caudal fin are hyaline, each stiffened 
in the ordinary way by a midrib, which latter Shows a double 
contour, is very faintly striated transversely, and weakly 
chitinised, but ending in a short, highly chitinised spur or 
“bristle” 

Note on the Taxonomic Position of Myzorhynchus 

BANCROFTS 

Taylor (1911), 4 after having examined specimens of M. 
bancrofii in conjunction with those of M . barbirostris v. d. W. 
from Philippine Islands, came to the conclusion that the former 
should be classed as a variety of the latter; he evidently 
assumed that the older-described species should necessarily be 
the one of longer standing (in nature), but, even if there be 
grounds for the justification of this sort of reasoning, the present 
writer is of opinion that one should be careful in drawing con¬ 
clusions on hasty premises, the more so when it is said that 

4 Taylor, F. H. : Report of the Australian Institute of Tropical 
Medicine, 1911. 
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Taylor was working with a species of which, except for the 
female, little else was known. He is further of opinion that, 
now we are in a position to compare larval forms of both 
mosquitoes, and having already made a comparison with the 
brief intelligence he could glean from Theobold’s Monograph 
of the Culicidse of the World (iii, p. 86), relating to larval 
barbirostris, there is every reason for rejecting Taylor’s 
synonymy on the differences observed in frontal hairs 
(p. 18 l.c. fig. 4f) and palmate hairs alone. Theobold’s 
descriptions are unfortunately too brief, nor has the writer 
been able to obtain any other literature on the subject of 
larval forms of M, barbirostris. Nevertheless, it is only 
reasonable to conclude on the transmutation hypothesis 
that, when obvious differences are manifested in two larvae, 
the imagines resulting from these forms will be more or less 
different. 



The Freshwater Fish Epidemics in Queens¬ 
land Rivers. 

By Professor T. Harvey Johnston, M.A., D.Se., F.L.S., 

and 

M. J. Bancroft, B.Se., formerly Walter and Eliza Hall 
Fellow in Economic Biology, University, Brisbane. 

(Bead before the Royal Society of Queensland, 28th Nov., 1921.) 

At irregular intervals very widespread and deadly epi¬ 
demics have appeared amongst freshwater fish in Queensland 
rivers, more especially those in the western portions of the 
State. We have endeavoured to ascertain the cause of the 
mortality but have not as yet succeeded. The outbreaks occur 
usually in localities that are not readily accessible and moreover 
generally last for a short time. These facts, together with tardy 
arrival of information as to the presence of the malady in any 
particular district, have prevented either of us from being 
present during an actual outbreak, though on one occasion 
a visit was paid to a locality just as an epidemic had subsided. 

Since one of us has now left the State and the other has 
undertaken additional duties, it seems unlikely that either will 
be able, for some time at least, to give further attention to the 
matter now under consideration. We have therefore thought 
it advisable to bring together the information which we have 
collected, so that it may form a basis for some future worker. 

We take this opportunity to express our indebtedness 
to the following for their kind assistance :—Mr. W. Hamilton, 
Chief Inspector of Fisheries, Brisbane ; Mr. R. Caldwell (Charle- 
ville) ; Messrs. M. J, Bergin (Goondiwindi), W. H. Ryan 
(Charleville), J. McKinley (Goondiwindi), and J. Hogan (Ingle¬ 
wood) of the Police Department; Messrs Ii. A. Longman 
and J. D. Ogilby, Queensland Museum ; Messrs. F. Mills, T. 
Woulfe, and members of the Longreach Shire Council ; R. 
Varney (Brisbane); A. V. Stretton (Rankine River) ; J. F. 
Colbert (Lake Nash) ; W. H. Rudd (Austral Downs) ; the 
last-mentioned three localities being situated in the Northern 
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Territory. We are also indebted to the Commonwealth Bureau 
of Meteorology for furnishing full particulars regarding tempera¬ 
tures and rainfall recorded at various Queensland stations. 

A preliminary report was published in 1917 by the senior 
author, but the information and material then available were 
very scanty. In that report it was regarded as likely that, 
prolonged dry weather having converted the rivers into a 
chain of stagnant waterholes, an unhealthy environment 
for fish had been created, such leading to weakness which 
gave the fungus Saprolegnici an opportunity to exchange its 
saprophytic life for a parasitic mode of existence, the invasion 
of the gills leading to death. Decomposing fish would cause 
a still further reduction of the oxygen supply and thus aggravate 
the condition. It was believed that the arrival of good rains 
would remove the stagnation, improve the aeration of the 
water, and establish a suitable environment for healthy fish 
life (Johnston, 1917, p. 131). 

OCCURRENCE OF EPIDEMICS ALREADY RECORDED. 

1892.—An officer of the Fisheries Department, N.S.W., 
mentioned the occurrence in 1892 of an epidemic causing 
mortality among fish in a tributary of the Barcoo near Lammer- 
moor Station, in the vicinity of Winton, Queensland (Johnston, 
1917, p. 126). A Longreach resident (Mr. Coleman) informed 
us that a similar outbreak happened in the Thomson River in 
that year. 

No other record of such an occurrence was made until 
1917, when widespread mortality appeared among the fishes 
of the western rivers of Queensland, while milder outbreaks 
occurred in certain rivers in the south-eastern portion of this 
State. 

1917.—In July, Mr. F. Mills, Clerk of Longreach Shire, 
reported that fish were dying in the Thomson River and that 
similar conditions prevailed right out to the MacKinicy River, 
nearly all species being affected. 

In August of the same year Mr. A. Sugden sent down a 
catfish (Neosilurus hyrtlii Steind.), taken from the Bulloo 
River near Quilpie, and reported that fish were dying in large 
numbers in that river, and that similar conditions had occurred 
in Cooper’s Creek. 

In August and September 1917, Dr J. S. Elkington saw 
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fish (perch and catfish) floating clown the Brisbane River. Mr. 
0. Booker reported that during the same months a widespread 
mortality had occurred among the fish in Wide Bay Creek and 
Mary River. 

In the September number of the “ Scientific Australian 5 ’ 
(1917, p. 17) there appeared the following paragraph :— 

Mr. C. A. Baker writes from Kapuncla that the proposed 
trip from Adelaide to the Gulf (of Carpentaria), which was to 
start on 17th of this month, has now been postponed until the 
end of March next year for the following reasons ■ 

Mr. Kidman has been advised by some of his back- 
station managers that a most extraordinary and unique fish 
epidemic has occurred in the following rivers :—Diamantina, 
Bulloo, Cooper’s Creek, and Wilson Creek. The fish have died 
in such quantities that the water in these rivers has become 
so polluted that it is not only unfit for human consumption 
but also for stock. The most extraordinary thing about the 
death of the fish in these rivers is that the epidemic has occurred 
in rivers, the headquarters of which are remote from each 
other and have different sheds and exits.” 

THOMSON RIVER, COOPER’S CREEK SYSTEM OF 
DRAINAGE. 

Information regarding the earlier outbreak at Longreach 
(1917) is contained in the previous report (Johnston, 1917). 

Early in April 1918 a letter, dated 30th March 1918, was 
received from Mr. F. Mills stating that fish were again dying 
in the Thomson River in the neighbourhood of that town. 
The following notes are taken from his letter :— 

The river was in high flood during the months of January 
and February of this year and large numbers of fish were to be 
seen after the floods, apparently in a healthy condition but 
seemed to have a most voracious appetite as plenty were 
caught with the least of trouble. The river was still running 
strong and there was no stagnant water in this locality 1 as was 
the case during the previous epidemic. The fish principally 
affected were what are commonly known as yellow-belly, 
black bream, bony bream, and perch. They came to the 
surface of the water in an inert state, suddenly appeared to 


1 Italics ours. 
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take a fit and swam towards the shallow water or bank of the 
river, where they died. Their eyes bulged out and they appeared 
to be sightless. Inside the mouth was of a bluish colour. Their 
gills and scales appeared to be normal. The fish upon being 
opened up were found to be very fat. Neither the jewfish 
nor the freshwater tortoises, which were plentiful in the river, 
were affected. The epidemic, which commenced shortly after 
the heavy rains, was still present at the time of writing, i.e., 
for a period of from three to four weeks. On 22nd March this 
outbreak was reported in the “ Brisbane Courier.” 

On 23rd April Mr. Mills again wrote reporting that the 
mortality was not so pronounced and that difficulty had been 
experienced in obtaining for us a fish in the moribund state. 
Eventually a specimen, identified by Mr. J. D. Ogilby as 
Therapon carbo Ogilby & McCulloch, was sent down. 

In the middle of May a rise in the river was occasioned by 
rains up country, sweeping awa}^ all signs of the outbreak, which 
had apparently lasted for almost two months, being at its 
height at the end of March. 

On 7th August Mr. Mills informed us that the mortality 
had reappeared at the end of July, fish dying in large numbers. 
The senior author was away from town at the time and the 
junior author was not able to arrive at Longreaeh until 17th 
August. On the following day, although prolonged search was 
made up and down the large lagoon adjacent to the town, only 
two moribund fish were obtained, one being a Therapon hillii 
Castln., the other a bony bream, Nematalosa elongata Macleay. 
Dead and rotting fish were exceedingly abundant, especially 
at the lower end of the lagoon, where they were piled up 
against the crossing. Although close search was made, no more 
dying fish were obtained. On several days hauls were made 
with a small-meshed net in the hope of obtaining diseased 
specimens. An astonishingly large number of fish were caught 
in each haul but none appeared diseased, so the majority were 
returned to the water, a few being kept for examination. 
Three species, Fleclropliles ambigwus Richardson (golden 
perch or yellow-belly), Therapon hillii ( ci black bream ” or 
grunter), and Nematalosa elongata (slender bony bream) were 
by far the most abundant. No catfish were caught in these 
hauls. 

During the week previous to the 18th, men had been 
mployed raking the fish out of the river and burning them. 
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Heaps of tish could be seen along the hank for about two 
miles. A large proportion of those seen in the unburnt heaps 
were small jewfish (resembling Neosilurus ), but specimens of 
black bream, golden perch, and bony bream could also be 
recognised. The mortality apparently had affected old and 
young fish alike, as large and small specimens of perch and 
bream were found. 

Flocks of water-birds had also assisted in clearing the 
river of dying fish. Cormorants (Phalacrocorax sulcirostris 
and P. melanoleacus), snake-birds (Plotus novceliollandice), white 
egrets ( Herodias ti-moriensis), blue cranes ( Noloplioyx novce- 
hollandue), nankeen herons—so-called bitterns (Nydicorax 
mledouicus) —and kites ( Milvus affinis) were all present in 
large numbers. Black ibis (Plegadis faicinellus) and white ibis 
(Ibis Molucca) were also numerous, but pelicans (Peleca?ius 
conspicillatus ), though present, were not common. In the 
upper reaches of the lagoon wild pigs had been seen feeding on 
the dead fish. 

Mr. W. Woulfe wrote from Longreach (26th .December 
1918) stating that the epidemic had reappeared in the Thomson 
River, affecting chiefly fish of from four to six pounds in 
w r eight. He counted 111 dead fish that morning along a length 
of only fifty yards of the bank. Cormorants were present in 
countless thousands, while pelicans, herons, blue cranes, &e., 
were in great numbers. 

In the “ Courier ” of 7th January, 1919, it was stated 
that during the preceding three weeks great mortality of fish 
had occurred in the Thomson River, deaths being more 
numerous than on the previous occasion, large fish especially 
being the victims. 

As an outbreak was reported in the Brisbane daily press 
(27th August 1919) as having occurred in the Bulloo and 
Wilson Rivers, we wrote to Mr. Mills who informed us that the 
epidemic had broken out at Longreach during the winter 
and had lasted about six weeks, terminating in early August. 

McIntyre and Severn rivers. 

Through the kindness of Mr. W. Hamilton, Fisheries 
Department, Brisbane, we had access to reports from the 
police officers at Goondiwindi (Messrs. M. J. Bergin, J. McKinley) 
and Inglewood (Mr. J. Hogan) relating to an epidemic during 
the late winter of 1918 in these two rivers. 
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Mr. Hogan reported (10th August 1918) that large numbers 
of fish, principally jewfish and golden perch, bad died recently 
in the McIntyre and Severn (Dumaresq) Rivers, the outbreak 
being locally regarded as due to one or other of the following :— 
(1) intense cold and continual heavy frosts destroying fish, 
especially in shallow water ; (2) the prevalence of a disease ; 
(3) the low state of the river. Death of the fish was not due 
to the use of dynamite though this had been put forward as a 
possible explanation. 

Mr. Bergin reported (7th August) that dead fish were, 
coming down the river past Bengalla Station. On 28th August 
he kindly forwarded to us additional information. The 
McIntyre River had been rather dry and stagnant, as little rain 
had fallen from Christmas 1917 until August 1918, when 
rain caused a fresh in the river and the epidemic ceased. 
Murray cod, yellow-belly, and jewfish were especially affected, 
and diseased specimens were all found to be fat. During bis 
ten years’ residence in the district he had only once previously 
noted a similar epidemic, viz., during the great drought of 1915. 
He also stated that he remembered fish dying in the Condamino 
River some years ago, but believed that it was due in that 
particular case to the pollution of the water by an adjacent 
wool-scour. 2 

Mr. J. McKinley referred (2nd September 1918) to the 
mortality in the McIntyre in the Goondiwindi district affecting 
chiefly the Murray cod and golden perch, mainly small speci¬ 
mens. Such fish when opened were found to be very fat, 
though otherwise they looked normal. Since the recent heavy 
rains the disease had disappeared. 


BURNETT RIVER. 

In July 1918 fish died in the lagoon at the junction of the 
Nogoa and Burnett Rivers. When visited by Dr. T. L. Ban¬ 
croft some weeks later only a few dead fish were to be seen 
and these were all in the shallow water. 


a H. B. Ward has drawn attention to the effect of industrial 
wastes on fish life in his paper on “ The Elimination of Stream Pollution 
in New York State” (Trans. Amer. Fisheries Soc. 48. 1918, pp. 1-25). 
See also Shelford 1917, 1918a, 1918b, 1919a; Shelford and Powers 1919; 
Hofer 1906, pp. 83-86. 
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BULLOG RIVER. 

On 4th September 1918 a paragraph appeared in the 
Brisbane “ Daily Mail ” announcing that a mysterious disease 
was attacking fish in the Bulloo River from Adavale to the 
vicinity of Toompine, where they were dying in countless 
numbers, rendering the water unfit for human consumption. 
A local theory attributed the disease to the extraordinary 
season and to overbreeding. 

The Commissioner of Police was approached on this 
matter, and communicated with one of his officials in the 
Bulloo district to find out whether the epidemic had ceased. 
Subsequently the text of Sub-inspector W. H. Ryan’s reply 
and, later, a copy of his report (dated 12th Sep ember, 1918) 
on the matter were forwarded. This officer stated that some 
weeks previously the fish had been dying in great numbers 
in the Bulloo, but since then rain had fallen in places and as a 
result of the fresh in the river the mortality had ceased. All 
species of fish in the stagnant waterholes were affected but 
golden perch appeared most susceptible, being the first to die. 
It was considered locally that the mortality w’as caused by 
lack o'‘ oxygen in the stagnant water. It was noticed at 
Quilpie :hat fish were not killed in Hoodrum Lake, though 
this contained Bulloo River water and was only a short distance 
from the smaller stagnant river-waterholes where fish were 
dying in hundreds. 

In the “ Daily Mail ” of 27th August 1919, mention was 
made that the epidemic had reappeared in th • Bulloo and 
in the Wilson River, fish of three pounds and upwards dying in 
extraordinary numbers, smaller specimens apparently escaping 
the disease. 

GEORGINA AND DIAMANTINA RIVERS. 

In the Brisbane “Daily Mail” of 14th September 1918, 
the observations of Mr. E. R. Caldwell on the condition of fish 
in the Georgina River were given. Evidences of an epidemic 
were first seen by him in the Georgina near Lake Nash (Northern 
Territory), but on following the river southward dead fish could 
be seen piled up along the hanks. Mr. Ogilby had suggested 
this might be due to the salmon disease which affected fish 
when the water was low. There were many large pools in the 
Georgina, however, and no sign of contaminating influence, the 
only places in which fish were not dying being the “ kopai ” 
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(mineralised) holes. All kinds of fish were affected and in each 
case the disease showed the same symptoms—“ a blue spot 
on the side, upon the bursting of which the fish died.*’ Mr. 
Ogilby subsequently supplied information to the Press that 
Saprohgnia would not live in water which contained any 
degree of salinity, as was the case with the “ kopai ” holes. 

Mr. Caldwell informed us that the epidemic had appeared 
in November 1917 and June and July 1918, in the upper 
reaches of the Georgina, in the vicinity of Lake Nash. Tons 
of dead fish were to be seen and plenty of sick fish were being 
caught near the surface and along the edge of the lake by 
aboriginals. The species represented were yellow-bellies, 
catfish (jcwfish), bony bream, and another kind. The stretch 
of water in which the mortality occurred was five or six miles 
long and in places between 20 and 30 feet in depth. Commonly 
associated with the disease was the presence on attacked fish 
of a bluish swelling about the size of a sixpence or shilling, 
at the side in the abdominal region, the aboriginals stating 
that when these <£ boils ” burst the fish turn over and die. 
In £i kopai ” holes the water was clear and brackish owing to 
abundance of calcium sulphate (*' kopai ”) and the fish were 
normal, whereas in the adjacent waterholes containing clayey 
or muddy water, even though somewhat brackish, the fish 
were dying. This happened between May and September 
1918 while Mr. Caldwell was on the Georgina. There was no 
drought at the time and cattle were fat. 

Mr, Caldwell also stated that in large waterholes in the 
Austral Downs district (Northern Territory) near Camooweal, 
though fish were plentiful, no dead ones were seen by him during 
his visit in May 1918. 

In subsequent communications (October and November 
1919) he informed us that attacked fish came to the surface and 
were very sluggish in their movements. An old aboriginal had 
informed him that fish had died periodically in the Georgina 
River as long as he could remember. Mr. Caldwell stated 
that one view as to the cause was that it was due t'> over¬ 
stocking and consequent shortage of food; another, that it was 
due to cold weather, or to the prevalence of “umbrella grass” 
which blocked up the gills of the fish. Cormorants were 
especially abundant, and these, together with the large 
numbers of pelicans present, were in his opinion sufficient to 
prevent any overstocking. 
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Mr. J. F. Colbert, of Lake Nash Station. Northern Territory, 
in reply to a series of questions, gave the following information 
(September-Novcmber 1919). He had met with the epidemic 
on the Diamantina. Bourke, and Georgina .Rivers, especially 
during June and July. In. these rivers ami particularly at 
Lake Nash and at Boulia (Bourke River), the dead fish were 
at times piled up on the banks by the wind, forming a mass 
some feet across, and this in spite of tlie presence of enormous 
numbers of water-birds which were engaged in devouring 
them. The chief kinds affected were yellow-belly, bream, and 
perch. The bluish “ boil 55 mentioned by Mr. Caldwell was 
not observed. Diseased specimens ware fat. He was unaware 
whether there was any relation between the occurrence of the 
epidemic and drought or cold. The water was not obviously 
mineralised, and bore-water was not present at Lake Nash. 
The disease, which appeared and disappeared suddenly, was 
found both in shallow' and in deep holes containing water which 
was of a dark-green colour—“ as green as a typical duck- 
pond”—whereas during the time that the epidemic was not 
present it was muddy or milky. In places, e.g. Old Cork Station 
(Diamantina), the stench from the decomposing fish was so 
bad that people had to leave the homestead and camp else¬ 
where. The epidemic did not make its appearance at Lake 
Nash during 1919. Mr. Colbert questioned large numbers of 
aboriginals, who believed that the death of the fish w r as brought 
about by one of two cause:— (a) the water turned green and 
killed them ; (b) the fish fought and killed each other. The 
latter is obviously an insufficient explanation. 

Mr. W. H. Rudd, Austral Downs, Northern Territory, 
stated (January 1920), in reply to our questions, that he had 
observed the condition in the Georgina and Diamantina Rivers 
during September, October, and November 1917, and in the 
former river during the latter half of 1918. It was not seen 
during 1919. Yellow'-bellies and a kind of catfish wore espe¬ 
cially affected, becoming drow'sy, swimming slowly near the 
banks in shallow' w'ater, and then floating and dying on the 
surface. Though the fish were fat and appeared to bo some¬ 
what swollen, no discolouration was noticed. The epidemic 
appeared each time rather suddenly about midwinter, finally 
disappearing when the rivers began to flow T as a result of heavy 
rainfall. Though it occurred during the dry time of the year, 
there was no drought, but there were very cold periods with 
ice on the water occasionally. Good rains had fallen each 
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year prior to the outbreak. Fish died chiefly in die largo 
waterlioles. The water was described as good ; though not 
clear it was not muddy, and as far as Mr. Rudd knew it con¬ 
tained very little mineral matter. No bore-water entered he 
holes where the epidemic occurred, and weeds were not obvious. 
He mentioned that some local people thought that overstocking 
was the cause, but stated that bird life was as plentiful as 
during the period when the epidemic was not prevalent. The 
aboriginals informed him that they had never known fish to 
die in such quantities before and believed that the cold weather 
was the cause. In places blacks were employed to drag the dead 
fish out of the waterholes with wire-netting, the water having 
become too polluted to be used for drinking. Sick fish were 
eaten by the blacks without apparent ill effect. 

Mr. A. V. Stretton, who is in charge of the police station at 
Rankine River, wrote on 31st July 1920 regarding the outbreaks 
at Anthony's Lagoon (Northern Territory) where he was 
previously stationed. From his replies to questions submitted 
to him,- the following information has been taken. The fish 
affected were chiefly perch ( Plectroplites ), only a few catfish 
being among them. They could be readily caught by hand 
v r hen near the water’s edge. All were very fat. A noticeable 
feature in regard to affected catfish was the presence of a led 
streak along the abdomen. Though the fish were slightly 
swollen, the bluish colour referred to by some of the previously 
reported observers was not noticed. He stated that they began 
to die at the lagoon on 10th August 1917, destruction pro¬ 
ceeding for eleven days, the fish dying in “ countless thousands.” 
On 20th March 1918 the epidemic reappeared in spite of the 
fact that the river was running, and continued until 12th 
April, a period of about 23 days. There was another out¬ 
break on 16th July 1918, lasting nine days. There had not been 
any further occurrence up to the time that Mr. Stretton had left 
the locality. 

The epidemic appeared and disappeared suddenly, and in 
his opinion had no relation to drought. Though no rain fell 
during the periods when the mortality was in evidence, yet 
there had been abundant rainfall in 1917 and 1918—viz., 32 and 
30 inches respectively, whereas the annual average was only 
18 inches. There was no relation to abnormally cold weather, 
as the temperatures during the winter were not noticeably 
lower than during other years. The water was not charged 



184 PROCEEDINGS OP THE ROYAL SOCIETY OF QUEENSLAND. 














FRESHWATER FISH EPIDEMICS IN QUEENSLAND RIVERS, 185 

with mineral. Artesian bore water did not enter the creeks. 
All permanent waterholes were affected irrespective of depth. 
The colour of the water during the epidemic was milky or 
muddy, which was the normal appearance in the district. 

He concurred in the opinion generally held in the locality 
that the cause of the mortality was overstocking,’ 5 since 
fish were present in enormous numbers in the rivers and creeks. 
Birds such as ibises, spoonbills, pelicans, jabirus, herons, 
cormorants, were extremely abundant at the time. 

Owing to the amount of pollution which had occurred, Mr. 
Stre ton forwarded a sample of the water to the Health Depart¬ 
ment, Darwin, with a view to ascertaining whether it w r as fit 
for human consumption. The report of the analysis is referred 
to later. 

WARREGO RIVER. 

Mr. Caldwell, in a letter to the Brisbane tfi Daily Mail 75 of 
7th December 1918, stated that, though the epidemic was 'n 
evidence in the more northerly situated rivers in this State, 
it had not appeared in the Warrego and its tributaries, e.g. 
Langlo and Ward Rivers, during 1918, whereas it had caused 
heavy mortality in these rivers during 1918. He mentioned 
the current belief that it "was due to overstocking in stagnant 
pools, and stated that though fish might be dying in the main 
streams, yet in the billabongs or lagoons only a short distance 
away, and fed by the flood-waters of these streams, fish life 
was healthy and plentiful. 

He informed us by letter dated November 1919 that 
he had been told that the epidemic had made its appearance 
in the Warrego River near Cunnamulla and that the decom¬ 
posing fish were constituting a nuisance to the townspeople 
(October), Conditions were hot and very dry, stock dying 
from drought. At Dillalah, also on the Warrego but some 
distance to the north, a very large waterhoie was at the time 
apparently free from the disease. 

OTHER LOCALITIES. 

Mr. R. Varney reported (April 1920) that he had observed 
the epidemic amongst yellow-bellies and black bream, par¬ 
ticularly in the muddy water of lagoons in the Longreach and 
Winton districts, during very dry weather in 1918 and 1919. 
The condition was noticed in the Cork Lagoon near Winton 
late in 1919. [Thomson and Diamantina Rivers.] 
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He also gave an account of some other observations. The 
heavy thunderstorm which ended the long drought in 1902 
caused an enormous quantity of vegetable debris, dead loaves 
and grass, to come down Enoggera Creek, Brisbane', this 
forming a blanket about six inches in thickness covering the 
surface. Fish, mainly mullet, died in hundreds but only a few 
eels seem to have been affected. Although the water was 
clear and the bottom was sandy and rocky, the fish, he believed, 
had been suffocated. 

In midwinter 1909 very cold weather was experienced in 
the Mount Tambourine district, and large numbers of mullet 
were killed in the Albert River. He believed this to have been 
due to poisoning by the More ton Bay chestnut, since large 
numbers of these trees which were growing along the banks 
were killed by the cold, their leaves and fruit falling into the 
water. 

He also mentioned that at Cania, 80 miles west of Many 
Peaks, large numbers of fish—chiefly bony bream and mullet— 
came to the surface of the water in Three Moon Creek (a tribu¬ 
tary of the Upper Burnett) and died, as did also the eels which 
fed on them. In this case the water was clear and running over 
a sandy and rocky bottom with plenty of weed present. He 
believed \he occurrence to be due to some form of poisoning. 

We ar • not in a position to comment on any of thes ■ 
three occurrences, which appear to be isolated. 


It will thus be seen that during 1917 and 1918 fish 
epidemics occurred in many rivers widely remote from one 
another and belonging to different drainage systems. It is 
reported that an outbreak occurred in July 1917 at McKinley 
on a tributary of the Oloncurry. itself a tributary of the Minders, 
flowing ’nto the Gulf of Carpentaria. This is the northern¬ 
most locality known to us. The most seriously affected was 
that system of rivers which flow' inland towards Lake Eyre— 
the Georgina, Eyre’s Creek, the Diamantina, Cooper’s Creek 
or Barcoo with its tributaries, the Thomson and. Wilson Creeks. 
All exhibited the same phenomena at one time or another. 
Four outbreaks have been recorded from the Thomson. The 
mortality occurred during the winter of each year in the Bulloo, 
another inland river. An epidemic was reported in July 1918 
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in the Severn (Dumaresq) and McIntyre Rivers on the southern 
border of Queensland. These rivers form part of the Bar won or 
Darling River system. Three rivers flowing east f om the 
Great Dividing Range were affected though not very seriously— 
viz.., tlie Brisbane and Mary in the winter of 1917 and the 
Burnett in 1918. 

We may note that the outstanding features of the epidemic 
were as follows :— 

(a) The species especially affected were the golden 

perch or yellow-belly (Plectroplites ambiguus ), 
the freshwater black bream or grunters (Therapon 
spp.) } Murray cod or perch (Oligorus macquaricq ), 
and bony bream (Nemafalosa elongata ), and jew- 
fish or catfish (various species of Siluridce). 

(b) It usually occurred during the colder and drier 

portion of the year, July and August, though 
sometimes earlier and often persisting later. 

(c) The water was nearly always stagnant and the 

epidemic ceased suddenly, after heavy rains had 
caused the livers to flow. 

(d) The affected fish were always fat; they became 
lethargic, swam slowly at the surface of the water, 
and died. A bluish colour was commonly seen 
in the mouth region. 


POSSIBLE CAUSES. 

1. The use of dynamite or other explosive. 

2. Climatic— 

(a) Dry weather ; 

(b) Low temperature. 

3. State of the water— 

(а) Physically, i.e. presence of suspended matter or 

weeds which might clog fish-gills ; 

(б) Chemically, e.g. excess of carbon dioxide, defi¬ 

ciency of oxygen, acidity or alkalinity, etc. 

4. Poisoning due to the presence of some toxic substance 
in the water. 

5. Overstocking and consequent starvation. < 
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6. Disease caused by parasites which may be— 

(а) Helminths, 

(б) Protozoa—• 

(i.) Myxosporidi a, 

(ii.) Fiagellata, Infusoria, 

(c) Fungi, 

(i d ) Bacteria. 

7. Two or more of the foregoing acting at the same time. 

(1) DYNAMITE THEORY. 

It has been suggested that the use of dynamite as an 
illegal means for obtaining fish might be an explanation of the 
widespread mortality. 

The reports from the Severn and McIntyre Rivers are 
opposed to such an opinion. We think that the presence of 
dead fish floating down the Brisbane River in 1918 was, at 
least in part if not entirely, due to this cause. Specimens from 
the locality submitted to us by Mr. H. A. Longman, Director of 
the Queensland Museum, were found to have the swim-bladder 
burst and the viscera disorganised, an effect such as one might 
expect from the use of some high explosive. 

Mr. Ogilby of the Queensland Museum, in a letter to the 
Brisbane fic Sunday Times ” of 18th September 1918, referred 
to the matter and stated definitely that boating parties in the 
vicinity of Ipswich were in the habit of using dynamite, and 
since they probably obtained not more than one in five of the 
fish killed by the explosion the remainder would float down¬ 
stream, such fish as perch ( Scicena australis ), sea mullet" ( Mugil 
spp.j, and catfish ( Tandanus and Neosilurus) being recognised. 
Mayer 3 has recently referred to the effects of high explosives 
on fish, especially on those possessing a swim-bladder. 

We believe that w T e may then rule out the Brisbane River 
reports regarding the epidemic, but there is no justification 
for attributing the widespread mortality elsewhere to this 
cause. 

(2) EFFECT OF CLIMATE. 

This should be treated under two headings— (a) the influ¬ 
ence of dry weather and ( b ) the effect of temperature—but we 
have not sufficient data to allow us to consider them separately. 

* A. G. Mayer, Yearbook, Carnegie Institution 19177No7 l0 pp 
185-6; abstract in J.R.M.vS., 1919 (3), p. 239, 
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Queensland is a country in which heavy rain normally 
falls during the summer, December to April, while the winters 
are dry. Thus cold and dry conditions commonly go together, 
although in the early summer the weather may be hot and 
dry. 

The Commonwealth Meteorologist, in a letter dated 31st 
January 1918, drew our attention to the following statement 
by Mr. J. B. Henderson, Government Analyst, Brisbane, in a 
report on a sample of water from Cooper's Creek at Windorah :— 

ee With reference to your letter . . . and sample of water, 
no poisons were found in the water. A small fish placed in the 
water for 48 hours was quite normal at the end of that time. 

“ The enormous number of dead fish referred to in your 
letter points either to suffocation by mud or to a more common 
cause, a sudden drop in temperature. Nothing in your letter 
indicates or contra-indicates the presence of either of these 
causes.” 

The Meteorologist went on to state that an investigation 
of the temperature records for June 1917 showed rather 
remarkable departures from the normal and appeared to bear 
out Mr. Henderson's theory. A copy of minima records for a 
number of inland stations in Queensland was enclosed. 

The localities were Urandangie, Boulia, Winton, Long- 
reach, Isisford, Windorah, Tambo, Adavale, Thargomindah, 
and Cunnamulla. From the 1st to the loth of that month there 
was a warm period in which the averages of daily minimum 
temperatures for the fifteen days and the number of degrees 
above June normal—given in brackets—for each locality 
were as follows, respectively :—52-3 (G*8) ; 51*2 (6*5) ; 51*3 
(1*6) ; 50*5 (2*8) ; 48*4 (14); 48*8 (4*0) ; 47*2 (3*8) ; 49*5 

(5*7) ; 50*0 (4*9) ; 49*4 (7*2). During the remainder of the 

month there was a sudden drop experienced at all these 
stations, commencing on 16th June. The mean of the daily 
minima during the cold period and the number of degrees 
below the June normal, for each of the ten localities were 
respectively as follows :—37*8 (7*7) ; 38*6 (7*1) ; 40*5 (9*2) ; 

38*2 (9*5) ; 37*9 (9*1) ; 35*8 (9*0) ; 32*6 (10*8) ; 35*3 (8*5) ; 

38*5 (6-6); 38*0 (4*2). The mean of daily minima for June 
1917 at each locality as compared with the normal (calculated 
from twelve years’ records) w^ere given as follows :—45*1 
(45*5); 44*9 (45*7) ; 45*9 (49*7); 444 (47*7); 43*2 (47*0) ; 
42*3 (44*8) ; 39*9 (43*4) ; 42-4 (43*8); 42*2 (45*1); 43*7 (42*2). 

p 
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Thanks to the kindness of the Commonwealth Meteorologist 
we have been able to attempt the correlation of weather records 
and outbreaks of the epidemic. 

Detailed climatological data from several localities for 
certain specified months were supplied and the following 
particulars have been abstracted and presented for convenience 
of reference in tabular form :— 

1. The average minimum for the month for all years 

in which records were taken, i.e. the normal 

minimum. 

2. The minimum recorded for the actual month under 

review. 

3. The mean of the minima for that month. 

4. The average of total rainfall (in points) for the 

month for previous years. 

5. The actual rainfall recorded for the month. 


— 

1917. 

! . _ : 

| 1918. 

June. 

i July. 

Aug. 

Sept. 

Mar. 

June. 

j July, 

Aug, 

Sept. 



i 

1 






1 


Thomson River, Ionoreath. 


1 

47*1 

45-9 

46*8 

55*0 

66-3 | 46-8 

45*2 

46-9 


2 

32*2 

35-5 

32-2 

39-4 

51-0 35-2 

27*0 

37*0 

36*0 

3 

4.4-4 

44-8 

47-0 

53*8 

61 *6 ! 44-5 

40*9 

47-5 

49-4 

4 

88 j 

81 

32 

58 ! 

237 i 85 

78 | 

32 


5 

21 1 

4 i 

149 | 

193 ! 

97 | 0 1 

i 0 I 

51 

’6 


Bulloo River, 


■Ydavaie. 


1 

43-5 

42-3 

43-3 

52*0 , 


; 43*1 

41-5 

43-8 

2 

30-8 

31-5 

32-2 

36*8 1 


! 31*2 

26*1 

34*2 

3 

42-4 

42-2 

44-4 

51*5 ! 


! 41-2 

36-7 

46-0 

4 

121 j 

74 : 

55 : 

64 ; 


j 117 

73 

57 

5 

88 ! 

25 

91 

167 


§ 15 

. 32 

S 91 


Bulloo River, Thargomindah. 


1 

45-0 

42*1 

44*8 

50*6 


45-0 

42-0 

45-0 

© 

33-0 

37-5 

35-0 

39*0 


34-1 

31*0 

40-3 

8 

44-2 

44-6 

45*5 

51 *2 


44-0 

40*4 

48-9 , 

4 

| 84 

51 > 

56 

50 


82 

51 

59 

5 

! 90 

27 

6 

75 ! 

0 

85 

164 1 


26-0 
49*4 

*6 


80-1 
49*& 
49 
0 


McIntyre River, Goondiwindi. 


1 

43-7 

41*1 

42-1 

48-7 | 

.. 

43-3 

40*6 

42*4 

48-6 

2 

28*4 

29*0 

30-8 

34*2 


27-8 

23-2 

37*2 

39-0 

3 

40-5 

39*8 

42-4 

49*8 ! 


39*1 

35-4 

46*3 

47-5 

4 

178 t 

179 

133 

162 ' 


174 

177 

136 i 

159 

5 

1 113 : 

77 i 

64 1 

440 : 


22 

94 

252 

! 15 


Mary River, Gympie. 


1 

46-0 

43*9 

44-1 

52-2 


45*1 

42-9 

44-7 

51*6 

2_ 

29-0 

29-0 

31-0 

33-0 


30-0 

29-5 

39-0 

35*2 

3 

42-4 

39-9 

46*8 

50-4 


40-8 

38*1 

47-6 

48*8 

4 

252 ! 

218 

193 

218 I 


247 

214 

194 

219 

5 

56 

114 

175 

3C3 j 


© 

39 

215 

1 295 
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(i) Thomson River .—Longreach recoids for 1917 shew that 
June and July of that year were both colder and drier than in 
the average year (2-7° and 67 points less for June; 1*1° and 
77 points less for July). An outbreak occurred in July. The 
lowest minima recorded during June and July were 32*2° on 
22nd June and 35-5 on 5th July. Thus, although both months 
were colder and drier than usual, the thermometer reached 
freezing point only once. We are not aware of the condition 
of the river prior to the outbreak. 

'The outbreak which occurred in March 1918 can scarcely 
have had any dependence on the temperature. The records 
again shew that it was colder (by 4-7°) and drier (140 points less) 
than the average, but the lowest minimum recorded was only 
51°, viz., on 18th March. 

The rainy season had begun early in November 1917. 
The Thomson was in high flood during part of January and 
February 1918, and was still running when the outbreak began 
in March (vide Mr. Milks letter of 30th March), there being no 
stagnant water at the time. 

June 1918 was again colder and drier (2*3° and 85 points 
less) than the average, while the lowest minimum (35-2°) 
occurred on the 28th. In July, however, a more decided cold 
snap was experienced ; for the nine days following 8th July 
the minimum records were consistently low, culminating in 
three nights of frost—28*5° on the 15th, 27° (low'est recorded) 
on the 16th, and 31*7° on the 17th. After this no further 
frosts were experienced. 

No rain fell in the district during May, June, or July, so 
that the river was fairly low when the outbreak began at the end 
of July. The epidemic was at its height during the first w'eek in 
August and had abated completely by the middle of the third 
week. Showers of rain yielding 45 points fell on 3rd and 4th 
of August. During September 1918 no rain fell. The minimum 
temperature fell to 36° on the 5th, this being the lowest for the 
month, though the three succeeding days experienced low 
minima. 

An outbreak occurred during the latter half of December 
1918, 'extending into early January 1919 (midsummer), when 
the temperatures were certainly not low. It was a very dry 
period and ihe water was stagnant . Another made its appear¬ 
ance in July and early August 1919, but particulars as to the 
weather are not in our possession* 
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(ii) Bull oo River. —Weather records for Ad a vale shew that 
June and July 1917 were drier and colder than the noimal, 
being, however, only very slightly colder for July. The out¬ 
break was reported in August but probably began in July. 
June 1918 was again colder and drier than normal. The 
epidemic began about the end of July and ceased after a fresh 
had occurred in the river in August. It reappeared in August 
1919. 

(iii) McIntyre River. —With regard to the epidemic occur¬ 
ring in the McIntyre and Severn Rivers during July and 
August 1918, the records shew that during June and July both 
minimum and rainfall records were considerably below the 
normal. The river was very low until rain fell in August. 

(iv) Mary River. —Gympie weather records shew that June 
1917 was colder and drier, and July 1917 much colder and 
drier, than the normal. An epidemic was reported to have 
occurred in the Mary River in August and September of that 
year. 

June and July 1918 were both still colder and drier than in 
the preceding year, but no epidemic followed. 

(v) Burnett River. —For the last ten days of June 1918 and 
the first eighteen days of July frosts were experienced practi¬ 
cally every night (twenty nights) at Eidsvold. We are indebted 
to Dr. T. L. Bancroft for allowing us to use his records. 

(vi) Georgina and Diamaniina Rivers. —The outbreaks 
took place in September, October, and November 1917 and from 
June to September 1918, but none occurred during 1919. 
Though the epidemic made its appearance during the dry 
weather, conditions were not those of drought. Many local 
people thought that cold was the cause of the trouble. 


From the foregoing it will appear that cold is not a neces¬ 
sary factor though it was a very common concomitant. Neither 
is drought a necessary condition, though dry weather appeared 
to he common to nearly all the outbreaks. 

One can, however, state that dry cold conditions, and 
especially abnormally dry weather, favour the epidemic, and 
that the advent of sufficient rain to set the rivers in motion 
terminates it. 

Heath (1883) found that certain species of fish were able 
to survive after having been frozen in blocks of ice fo: a few 
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hours, piovidtd they wore slowly thawed out. Bum pus (1898) 
suggested that the heavy mortality of tile-fhh off Florida in 
1878 might he due to a sudden diminution of temperature as a 
result of an alteration of the Gulf Stream, Hofer. in his valuable 
work on fish diseases (1906, pp. 87-93). gave an account of 
the effects of cold on the skin of freshwater fish in Europe. 

Wells, in one of his many papers dealing with the relation 
of fish to their environment, stated that many species can 
detect and react to temperature differences as small as 1 to 2 
degrees Centigrade (1913, p. 339). Next year he published a 
paper giving an account of his investigations regarding the 
resistance and reactions to temperature (1914). He found that, 
in the case of freshwater fish, the degree of resistance varied 
with the species and with the size of the individual, large 
specimens being more resistant to high temperatures than small 
fish of the same species, while small individuals were able to 
adapt themselves more successfully to sudden changes from 
warm to cold. He also reported that in no case did death result 
from sudden change from a higher to a lower temperature, 
though the widest range—viz., from the maximum for the 
species down to freezing point—was tried. He admitted that 
it was possible that a sudden and great lowering of tempera¬ 
ture might cause death in the case of certain species. His 
experiments showed that fish can detect and react to variations 
of temperature amounting to only 0*1 degree Centigrade. 

Shelford and Powers (1915, p. 325) ascertained that marine 
fish were capable of detecting differences of *5° to *6° C 1 ., and 
probably as low as *2° 0. 

3, STATE OF THE WATER. 

This may be considered under various headings—viz., 
alterations in regard to amount of suspended matter or weeds, 
the amount of gases (oxygen and carbon dioxide) present, in 
the degree of alkalinity or acidity, and in the amount of salts 
in solution. 

(a) Suspended Matter. 

We know that the amount of suspended matter in stagnant 
pools depends mainly on the chemical composition of the 
water, since the presence of certain substances leads to the 
precipitation of finely divided and colloidal material. One 
might dravr attention to the muddy water of a stream and the 
clear water of adjacent “ kopai 55 holes rich in sulphate of lime. 
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Under this heading one may refer to the presence of 
organisms, whether plant or animal, which could act mechani¬ 
cally by interfering with the passage of water through the 
fish-gills. 

Reference was made to the suggestion that overgrowth 
of water-weeds, including “ umbrella grass,” might cause 
trouble. It is to be pointed out that weeds grow only under 
certain conditions of light, depth, etc., and in the case of rooted 
plants form only a fringe around deep lagoons. Some of the 
waterholes in which the epidemic occurred were many miles 
long and up to 30 or more feet in maximum depth, the greater 
part of the lagoons being too deep for rooted plant growth. 
Abundance of green water-vegetation improves aeration, 
though one must admit that organic decomposition results in 
the using up of oxygen and the liberation of carbon dioxide 
and other gases. Moreover, the presence of abundant decom¬ 
posing matter is associated with abundance of saprophytic 
and saprozoic organisms— e.g. fungi, bacteria, and certain 
protozoa—all of which are using up oxygen instead of 
liberating it. 

Mr. Colbert referred to the deep-green colour of the water 
in his locality, Lake Nash, during the periods in which the fish 
epidemic occurred. The colour suggests that phytoflagellates 
were present in enormous numbers. It is not impossible 
that they might set up some irritation of the gills and become 
entangled in the mucus produced, and thus lead to partial or 
complete suffocation. But the presence of this intense coloura¬ 
tion does not seem to have been a constant feature of the 
outbreaks, and suggests to us that the stagnant conditions 
allowed the organisms to grow at a much more rapid rate than 
they were being devoured by the various other organisms 
present. As a rapid decomposition of these might cause the 
liberation of toxic substances, the matter will be referred to 
later, under the heading of poisons as possible causes. 

( b ) Effect of Alterations in Chemical Composition of 

Water. 

An analysis of samples of Longreaeh water, one from the 
Thomson River and the other from an adjacent billabong, was 
made by the Government Analyst, Mr. J, B. Henderson, 
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Ms report to the Longreach Shire Council, dated 29th August- 
1918, being as follows :— 


— 

(1) From River. 

(2) From Ei Iahona. 

Odor 

Earthy and foetid 

Same but much 

Total solids 

410 

more pronounced 
36-8 parts per 100,000 

Chlorine . . 

2-0 

2*0 

Alkalinity 

6*0 

6*0 

Sulphates 

21 

2-1 

Nitrates as nitrogen 

•04S 

trace 

Free ammonia 

•01 

•044 

Albuminoid ammonia 

•00 

•094 

Oxygen consumed in 15 minutes 

■281 

•462 

at 90° F. 

Oxygen consumed in 4 hours at 
90° F. 

•536 

•782 

Hardness 

5-5 

5-5 


The- samples are highly contaminated with organic matter and 
are unfit for drinking. 


We do not know what was the composition of the water 
from either situation during periods when the epidemic was not 
present. 

When discussing the above analysis of the Longreach water 
with Mr. Henderson, he informed us that the sample was milky 
and was taken at a time when the Thomson River was covered 
with dead or dying fish, the water being then green and 
stagnant. He said that the results relating to the presence of 
ammonia were of no value as ndicating the constituents of the 
original sample. The amount of total solids was distinctly low 
and the organic matter unduly high. 

On the occasion of our visit the water in the billabong 
was found to be very darkly coloured, with a greenish tint, 
apparently on account of an exaggerated growth of algae. 
The escape of fat or oil from the mass of decomposing fish 
present caused the water to be foetid and to possess a greasy 
feel, dilates and flagellates were in abundance, as were tiny 
crustaceans. 

A report on a sample of water from Anthony’s Lagoon, 
Northern Territory, sent by Mr. Stretton to the Health Depart¬ 
ment, Darwin, during the 1918 epidemic, was issued by Mr. 
M. A. Kelly for the Chief Health Officer, and contained the 
following information :—Colour, dirty greenish white ; odour, 
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sulphuretted hydrogen; reaction, none, neither acid nor 
alkaline ; residue on evaporation, ash and a slight charring ; 
free ammonia in considerable amount; chlorides, equivalent 
to 16 grs. per gallon ; sodium chloride 26-3 grs. per gallon ; 
hardness, 8 degrees of temporary hardness ; nitrates, none ; 
metallic impurities—iron, strong trace; zinc, lead, copper, and 
arsenic absent ; oxygen absorbed in 15 minutes at 212° F., 
1*30 grs. per gallon ; microscopic examination, grass and weeds 
in all stages of putrefaction; bacteriological examination, 
i nnumerable colonies. 

These last two findings might have been expected owing 
to the time which would necessarily elapse between the collect¬ 
ing of the sample and its examination. The analysis suggests 
that the sample originally contained a considerable amount of 
organic matter. 

Marsh (1908, p. 905-6) has pointed out that there is as yet 
no sure method of determining by chemical tests whether water 
is suitable for fish-life. The ordinary “ sanitary analysis” 
determines whether water is fit for drinking and for domestic 
use, hut water which may be passed as suitable for such purpose 
may kill fish in a short time, and we know that fish can thrive 
in waters which on routine examination would be pronounced 
unfit for human use. Both Marsh (1908) and Shelford (1918c, 
p. 39 footnote) point out that, in this connection, it is impor¬ 
tant that such additional items as acidity or alkalinity, the 
amount of hydrogen sulphide, carbonaceous material capable 
of being utilised as food, unusual metals, dissolved air, etc., 
should be known. 

The most important items in the above analyses seem to 
be those relating to the amounts of oxygen and carbon dioxide 
present. The blue colour inside the mouths of affected fishes 
suggests a deficient oxygenation of the blood, and this may be 
due either to a diminished amount of oxygen or to a greatly 
increased amount of carbon dioxide, or to both. 

Wells (1913) has studied the resistance of fishes to different 
concentrations and combinations of oxygen and carbon 
dioxide. In regard to the latter he pointed (p. 329) out that 
the presence of a high and low concentration of C0 2 is affected 
by many factors, such as the amount of vegetation in the water, 
character of the surrounding soil and incoming water, depth of 
water, season of the year, daily temperature, animals present, 
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amount of decaying organic matter, rainfall, and exposure of 
the surface to winds. Hence great variation may occur within 
the same body of water at different times. He stated (p. 344) 
that small variations (e.g. 5 to 10 ce. C0 2 per litre) from the 
normal in regard to the amount of C0 2 present apparently 
produce ultimately effects similar to those caused by greater 
variations (25 ec. C0 2 per litre) in relatively short periods. 
Certain species are more sensitive than others in this respect 
and would therefore react first— i.e. they would endeavour to 
move away from the adverse conditions. Resistance comes 
into play when organisms cannot move away from unsuitable 
surroundings but must adapt themselves to the unfavourable 
environment. We know that fish are able to withstand stagnant- 
water during dry seasons by gulping air at the surface. We 
also know that some fish are less affected than others. Wells 
found—(1) that the presence of oxygen in large amounts (10 ce. 
per litre) counteracted the detrimental effect of high C0 2 con¬ 
tent (50 ec. per litre) ; (2) that low oxygen content (0-1 ec. per 
litre) in alkaline water caused death sooner than when it 
occurred in slightly acid water ; (3) that the resistance of fishes 
to fatal concentrations and combinations of oxygon and carbon 
dioxide varied with the individual, with the species, and with 
the weight, small fish being more resistant per unit weight 
than were large ones. 

Wells (1916) investigated the seasonal resistance of fishes 
in the United States, and stated that as a result of several 
years’ observations i had been noted that in nature their 
resistance to detrimental factors in general was lowest in 
late summer (July to October) and highest in spring (February 
to May or June). They were found to be least resistant just 
after the breeding season. 

Shelford and Alice had previously (1913) pointed out that 
young fish were more sensitive to changes in regard to the 
amounts of these two gases than olden fish were, and that some 
species reacted to a concentration of C0 2 as low as 5 to 7 cc. 
per litre, and of oxygen as high as -7 to 1 cc. per litre. 

Powers (1914) found that freshwater crayfishes reacted to 
very weak concentrations of C0 2 . 

Wells (1918) stated that at a concentration of 10 cc. per 
litre C0 2 soon proved fatal to more sensitive species, and that 
it was doubtful if there were any freshwater fish which could 
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continue to live in water where the C0 2 content averaged as 
high as 6 ec. per litre throughout the year, but that it was still 
to be demonstrated whether there were any species of truly 
freshwater fish which could reproduce successfully in water 
that was decidedly alkaline to phenolphthaloin throughout the 
year. Shelford (1918c, pp. 45-6) pointed out that since 00 2 
results from the decomposition of organic matter, in the process 
of which oxygen is consumed, so the presence of any large 
quantity of C0 2 nearly always indicates a lack of oxygen. He 
thinks it probable that the 00 2 content should not average 
more than 3 cc. per litre over breeding grounds, and more than 
6 cc. per litre during the summer, as such quantities are not 
usually accompanied by lack of oxygen. He suggested that the 
amount of C0 2 might be taken as an index of the suitability of 
the water for fish-life. 4 Wells (1915) found that the (X) 2 
optimum for the various species of freshwater fish experimented 
upon under summer conditions varied from the acid side of 
neutrality to 6 cc. per litre. Marine fish behaved differently as 
they preferred slight alkalinity to acidity (Shelford and Powers, 
1915; Shelford 1918c, p. 40; 1919). The time taken to kill 
freshwater fish, using higher concentrations of acid, was found 
by Wells to be proportional to the hydrogen ion concentration. 5 
This author gave considerable attention to the reactions of fish 
to the ions of H and OH. 6 


4 See also Birge and Juday (1914, pp. 583-7) regarding the 
distribution of C0 2 in lakes. Also Shelford, 1918c, pp. 40-1 ; 1914. 

>• 5 44 The theory of solution explains acidity in water by the occurrence 

of hydrogen ions, formed from dissolved electrolytes, in excess of hydroxyl 
ions ; and alkalinity by a similar excess of hydroxyl over hydrogen ions. 
Neutrality is, then, the condition when, as in pure water, the two concen¬ 
trations are equal. 9 ' (L. J. Henderson, The fitness of the environment. 
MacMillan, New York, 1913, p. 142.) 

6 By titration, using phenolphthalein and methyl orango as indicators, 
Wells (1915) determined the amount of C0 2 present in a fixed condition 
(as carbonates), 44 half bound ” (ie. bicarbonates), and free (as C0 2 ), 
since methyl orange remains unaffected by carbonic acid so that the 
bases present as carbonates or bicarbonates can be titrated with an acid ; 
while carbonates are alkaline to phenolphthalein, bicarbonates neutral, 
and free CO g acid. Methyl orange is very sensitive to OH ion whereas 
* the latter indicator reacts to the H ion instead and consequently gives 
an acid reaction with C0 2 . In the presence of C0 2 , methyl orange will 
give an alkaline reaction though the water may still be acid owing to the 
presence of a higher concentration of H than OH ion .—See also Shelford, 
1919b. 
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Distilled water has been shown to be toxic to various 
organisms owing to its influence on, the permeability of the gill 
membranes, leading to the loss of salts by the animal and the 
absorption of water by osmosis (Abbot, 1913). Such water was 
found by Wells (1915, pp. 241, 254) to bo not toxic if rendered 
slightly acid, but remained so if made slightly alkaline. 

The following extract from Wells’s paper (1915, pp. 243-4) 
is of interest:— e£ The fact that in natural bodies of water the 
chemical reactions of the water may vary from alkalinity 
through neutrality to acidity, or the reverse, makes he practical 
importance of a knowledge of the reactions and resistance of 
fishes and other organisms to such chemical conditions an 
obvious one. From the experiments (referred to in his paper) 
it is clear that water which gives an alkaline reaction to 
phenolphthalein for any length of time during the year is 
undesirable as a home for most freshwater fishes. On the 
other hand, marine fishes with the exception of anadromous 
species would probably not survive in water which was even 
faintly acid. Since algae or other phytoplancton forms may 
cause a body of water to become wholly or partly alkaline, 
through their ability to dissociate the bicarbonates, vegetation 
in fish waters assumes a line of importance heretofore little 
considered. The effects of sewage upon the acidity or alkalinity 
of natural bodies of water must be reconsidered in the light 
of its possible injurious or beneficial effects due to its chemical 
action. . . . Henderson’s work (1913) 7 on the mechanism 
which maintains a constant proportion of H and OH ions ;n the 
blood of animals, suggests the physiological reason for this 
extreme sensitiveness of the fishes. Very small variations in 
the proportions of these two ions in the blood of the organism 
are of grave importance and we find in the blood a combination 
of gases and salts that makes such variations impossible as long 
as the animal is normal. The blood will maintain its normal 
chemical reaction (just on the alkaline side of neutrality) in the 
face of relatively large changes in the environment, yet we 
know that the mechanism breaks down when the change is either 
too gr at or too long continued. . . . The hypersensitiveness 
of the animals to the chemical reaction of the water 
in the ease of aquatic organisms is another important factor 
in preserving the normal reaction of the blood, as the reactions 


7 L. J, Henderson, The fitness of environment. McMillan, New 
York, 1913. 
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of the organisms work in a way that causes them to turn back 
from concentrations of H and OH ions that would Ik* detri¬ 
mental. . . . The physiological effect of the acid, neutral, 
and alkaline water upon the organism very probably has to do 
with decrease or increase in the pc meability of the exposed 
tissue cells (especially the gills in the case of fishes).' 5 Alkalinity 
increased and acidity at first caused a decrease in permeability, 
but acidity if increased caused an increase in permeability, 
so that, as in the case of alkalinity, death was ultimately the 
result. In regard to marine fishes the results of Shelford and 
Powers indicated that the action of alkaline water produced a 
normal permeability of the membranes, and it is likely that 
an acid condition of the water would kill such fish by diminish¬ 
ing the permeability (Wells, 1915, p. 245). 

As already stated, the appearance of the affected Queens¬ 
land fish suggested suffocation, while the bulging of the eyes 
noted by some observers strengthens the suggestion that the 
water contained excess of carbon dioxide. 8 

Carbon monoxide is very poisonous to freshwater fish 
(Shelford, 1917). Wells (1918, p. 562) ascertained that a con¬ 
centration of from 75 to 100 cc. per litre C0 2 would be required 
to produce as deadly results as 1 ec. per litre CO, and that a 
saturated solution of CO in water did not lose its toxic effects 
even after two weeks’ exposure to the air (p. 563). 

Another gas which is formed as a result of organic decom¬ 
position, and may be added to water supplies as a result of 
pollution by industrial waste, is sulphuretted hydrogen. 
Shelf ord and Powers (1915 ; Shelf ord, 1918b) drew attention 
to the extreme sensitiveness of fish to this gas, as they endea¬ 
voured to avoid the presence of even a fraction of a cubic 
centimetre per litre. Pish died in a few minutes in water 
containing 7*6 cc. H 2 S per litre, and a combination of this gas 
with CO a was reported to be 4£ exceedingly deadly.” “ Since 
decomposition yields C0 2 and consumes oxygen and is accom¬ 
panied by the production of hydrogen sulphide which is also 
accompanied by the consumption of oxygen, it is reasonable 
to suppose that on a bottom from which vegetation is absent 
and decomposition actively takes place, a fatal combination of 
lack of oxygen and presence of hydrogen sulphide and probably 

s For references to “ pop-eye” of fishes see C. C. Farr, Rep. Austr. 
Assoc. Adv. Sci. 13, 1911 (1912), p. 354 ; Ogilby and McCulloch, Menu 
Qland Museum, 5, 1916, p. 112. 
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carbon dioxide can quickly develop 55 (Shelford and Powers, 
1915, p. 322). No doubt, in the case of the Queensland epidemics 
H 2 S lias played an important role in aggravating the condition, 
though it probably did not cause it in the first place. 

Ammonia is very toxic to fish and is apparently not 
recognised by them, as they do not react in such a way as to 
avoid it when given the opportunity (Wells, 1915a). 

The reactions and resistance of fishes in their natural 
environment to salts were studied by Wells (1915b), who used 
the chlorides, nitrates, and sul t hates of the commoner bases— 
e.g, sodium, ammonium, potassium, calcium, and magnesium. 9 
He found—(1) that freshwater fish reacted to their presence in 
solution but were not as sensitive to salt ions as to H and OH 
ions : (2) that they reacted to combinations of antagonistic 
salts or salt and acids in a manner which tended to bring 
them into a region of optimum stimulation ; and (3) that 
rhythmic alterations in metabolic activity in the ease of 
anadromous fish (such as salmon) were correlated with their 
migrations. 

Powers (1917) has studied the relative toxicity of the 
chlorides and nitrates of the alkalies and alkaline earths, as well 
as various other substances, on goldfish. He pointed out that 
it is improbable that toxicity of a substance is due to osmotic 
pressure. 

Reduction in salinity as a result of flood-waters being 
turned aside to cover certain Japanese reefs 10 led to very great 
destruction of marine algae and the associated fauna. 

4. Poisons as a Possible Cause of the Epidemic. 

Apart from the toxic effects likely to be caused by the 
agencies referred to in the last section, one can probably 
dismiss the possibility of the mortality being caused by a 
poison— e.g. one of plant or mineral origin—on account of the 
vide area involved, the different flora in each region, the 
different types of water, and the character of the outbreaks. 

9 Whetmore (1918) in his investigations regarding the epidemic 
amongst wild ducks in Utah, U.S.A., proved that it was due to alkali 
poisoning, especially by the chlorides of calcium and magnesium which 
are brought to the surface of the soil of the swamps by capillary attraction. 

10 Yen do, Econ. Froc. Boy. Dublin Soc., 2, 1914, pp. 105-122 (not 
available). See also pavers by Sumner (Bull. Bur. Fisheries 25,1905 (1906) 
pp. 53-108) and Scott 7 d 23,1908 (1910), pp. 1145-1150) regarding the 
effects on the blood o\ ff-bes of changes in salinity and density of water. 
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In a report Mr. J. B. Henderson stated that toxic effects 
were not produced by a sample of the water in which the 
epidemic had occurred, when a fish was kept in it for 48 hours. 
It should be pointed out, however, that all species are not 
equally susceptible, and that it was possible that gaseous 
poisons, if such were the cause, may have escaped or have 
become altered. 

The possibility of some toxic substance being liberated as a 
result of decomposition of myriads of dmoflagellatcs has been 
mentioned. It is known that certain phyto flagellates, especially 
Peridinium, Gonyaulax, and allied forms, have caused very 
serious epidemics amongst various organisms, the result being 
brought about by the death of immense numbers of those 
tiny organisms, the decomposition products destroying fish, 
molluscs, etc., In fact, such water, which is generally coloured 
reddish by these flagellates, is often spoken of as poison 
water.” The animals so killed, on decomposing, aggravate the 
condition so that widespread mortality has been caused. 

In the “ Sydney Morning Herald ” of 27th December 1918, 
attention was drawn to the “ red weed pest ” destroying fish 
and oysters owing to its extraordinary abundance in Port 
Macquarie, N.S.W. Mr. A. H. Lucas 11 described this dull-red 
seaweed as Falkenbergla olens. He stated that it probably 
lived on plants in deeper water, being brought inshore in great 
masses at irregular intervals, sometimes collecting on oyster- 
beds with disastrous results, owing to its rapid decomposition 
and putrefaction, a great deal of gas being evolved. 

Healey (1915, p. 29) referred to two sudden and widospiead 
epidemics which occurred amongst sedentary intet tidal organ¬ 
isms in Port Jackson in 1866 and 1891. In regard to the latter 
Whitelegge (1891) reported that immense numbers of the dino- 
flagellate Glenodinium rubrum caused the clogging of the 
gills of various molluscs and led to their death and ultimately, 
through their decomposition, to the destruction of great 
numbers of other organisms. 

Other accounts of heavy mortality amongst marine fish, 
caused by flagellates, have been published by Torrey, 1902 
[Gonyaulax —Californian Coast in 1901]; Gilchrist, 1914 
[. Noctiluca , Peridinium —South Africa]; Hornell, 1917 [Eugle- 

11 A. H. Lucas, Notes on Australian Marine Algse, P.L.S. N.S.W., 
44, 1919 (pp. 175-6). 
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noids — South India]; Nishikawa, 1901 [Gomjaulax —Japan]. 
Taylor ( 1917 ) rejects these as being a likely cause of certain 
epidemics in Florida waters, one being previously reported by 
Ingersoll ( 1882 ). 

5. OVERSTOCKING. 

Overstocking is commonly regarded as being the cause. 
Owing to dry weather, the rivers and waterholes shrink con¬ 
siderably, and as a consequence there is much less water and 
food for the fish which come to occupy the restricted areas. 
It seems likely that overstocking may be a contributing factor 
to the epidemic. The increased number of fish would use up 
more food and oxygen and liberate more C0. 2 , which w r ould 
lead to ill effects unless there were increased plant activity 
to preserve the balance and so prevent the water from 
becoming more and more acid. Besides, should the real cause 
of the epidemic be some protozoan, fungoid, or bacterial 
organism, then the greater density of the fish population 
w T ould be favourable to the rapid spread of the disease. 

6. PARASITISM AS A POSSIBLE CAUSE. 

It is well knou'n that organisms may cause serious 
epidemics. Animal parasites likely to be incriminated may be 
(a) Helminths, and ( b ) Protozoa such as (i) Sporozoa (Myxo- 
sporidia and Microsporidia), or (ii) Flagellates, perhaps Ciliates. 
Amongst plant parasites one must consider (c) Fungi and (d) 
Bacteria. 

(a) Helminth Infection. 

The cyanosed appearance of infected fish suggested the 
possibility of gill parasites, especially Heterocotylean Trema- 
todes, being a cause, through their interference with normal 
' gill function. It is known that infection is sometimes extremely 
heavy, and Ward (1918, p. 374) has stated that Gyrodactylus 
may be in sufficient numbers to cause death. McCallum (1915, 
p. 410) has reported that infestation by Diplectanum may be 
so intense as to bring about the death of its host. Pratt (1919, 
p. 2) has also referred to gill-infesting trematodes as a cause of 
considerable mortality, especially in enclosed bodies of water. 
Magath (1917, p. 59) in a paper dealing with a fluke, Lissorchis, 
which was regarded as causing heavy losses amongst certain 
fish in Iow r a, U.S.A., mentioned that some parasites so weaken 
their hosts that the latter may die from some cause which 
would otherwise not have so affected them. 
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A careful examination of a considerable number of affected 
and healthy fish, chiefly from the Thomson River, revealed the 
presence of many species of Gyrodaetyloid trematodes infesting 
the gills in both cases, so that invasion by the minute parasites 
can at most be only a contributing factor and not the caus^ 
of the outbreaks. 

Though an examination of the viscera revealed the pre¬ 
sence of digenetic trematodes, various nematodes and echino- 
rhynchs, as well as occasional cestode larvae, none of these can 
be incriminated. The marked fatty degeneration of the 
viscera has already been mentioned. 


(b) Protozoa as a Cause. 

(i) Sporozoa , 

Of the Sporozoa the most important groups in the present 
connection are the Myxosporidia and the Microsporidia. It 
is well known that some species give rise to epidemics amongst 
freshwater fish, while many produce lesions resulting in the 
death of the host, though an epidemic may not follow. The 
best known is Myxobolus pfeifferi The!., which at times brings 
about a tremendous destruction of barbels in the Moselle, 
Rhine, Meuse, Marne, Aisne, and Seine. Full accounts of this 
Myxoboliasis are given by Hofer (1906, p. 71) and Gurley 
(1894, p. 227), in -whose works further references to literature 
are to be found. The fatty degeneration which takes place as a 
result of that disease reminds one somewhat of the condition 
commonly associated with the Australian outbreaks, but the 
boil formation” so common in the barbel disease is not 
manifested in our epidemics. Though some observers have 
referred to the presence of a bluish swelling on the under side of 
affected fish, it is not a constant feature and is certainly not of 
the type associated with the European epidemics. A dis¬ 
integration of muscular tissue of fish is also caused by certain 
other Sporozoa— e.g. some species of Ghloromyxum and Glugea 
(6r. destruens Thel.). 

Though some of the diseased fish first examined by us were 
found to be parasitized by Myxosporidia, belonging to the 
genera Myxobolus , Myxosoma, Myxidium , and Henneguya, and 
occurring in various organs such as the gills, gall-bladder, and 
kidneys, yet a search through healthy material showed the 



FRESHWATER FISH EPIDEMICS IN QUEENSLAND RIVERS. 205 

presence of similar organisms, so they may be disregarded as 
direct causes of the mortality. Those met with have been 
already described by us (J. & B. 1918). 

Lymphosporidium truttce , a member of the Haplosporidia 
and a parasite of the lymph system, was described by Calkins 
(1900) as a cause of an epidemic amongst trout. (See also Hofer, 
p, 60 ; Doflein, p. 934.) Another member of this Sporozoon 
group, Ichthyosporidium sp., near I. gasterophihim Caulk & 
Mesnil, has been recorded by Robertson (1909) as fatal to 
sea-trout. 

(ii) Protozoa—Infusoria and Flagellata* 

The chief ciliate parasites harmful to freshwater fish are 
Ichthyophthirins , Ghilodon , and Cyclochceta. The first-named 
causes epidemics in aquaria (Hofer, pp. 122-7). The other two 
appear to be of less importance. 

Of the Flagellata, Costia is said to cause at times heavy 
mortality amongst salmon fry in Austria (Franke, 1910; 
Hofer, p. 115). 

None of these protozoa except an occasional Cyclochceta 
was detected during our examinations of Queensland material, 
whether diseased or not. 

(c) Fungi as a Possible Cause. 

As a result of our examination of fish dead or dying from 
the disease, we found the fungus Saprolegnia constantly 
present, either on the general body-surface (including fins and 
tail) or on the gills, or even on both situations. A similar 
finding was reported by one of us (Johnston, 1917) when 
dealing with a specimen previously sent down. In addition to 
the records of Australian occurrences contained in that paper, 
there is a short one by Waite (1894), who mentioned finding 
the fungus on Gtenolates ambiguus Richdsn. ( = Plectroplites). 
Further references to the disease and to literature relating to 
it can be found in papers by Hofer (1906), Clinton (1893), and 
Johnston (1917). 

It was previously regarded as the cause of the salmon 
disease, but it is now recognised that the fungus is secondary 
and is capable of readily exchanging a saprophytic mode of 
existence for a parasitic one, should it have an opportunity. 
Such would be given by injuries as well as by the presence of 
external conditions or diseases which interfere with normal 



206 PROCEEDINGS OP THE ROYAL SOCIETY" OP QUEENSLAND. 

healthy fish-life. Bacterial maladies of fish are commonly 
{Associated with Saprolegnia attack, and Shelton! (1918c, p. 
40) has stated that excessive acidity due to CO a probably favours 
the development of this destructive fungus. 

(d) Bacteria as a Possible Cause. 

Almost the whole of the diseased material was already 
dead at the time of our examination, and as putrefactive 
changes had taken place a bacterial exploration under field 
conditions would probably have been of little value. Though 
bacteria were found in various tissues, the possibility of a 
bacterial disease being the cause of the epidemic had not 
been provided for by us, and as a consequence cultures were not 
able to be made on the occasion of our only visit to a locality 
in which the epidemic was present. 

Several bacterial diseases of fish are known, the most 
destructive being probably that which has at different times 
caused heavy mortality amongst salmon. The so-called 
tc salmon disease/' which was formerly attributed to Sapro - 
legma , has been shown by J. H. Patterson in his Parliamentary 
Report, Fishery Board for Scotland (1903), to he due to a 
diplobacillus, Bacillus salmonis pestis. Additional information 
was given by Drew (1909). [See also Hofer, pp. 19-22]. Marsh 
had previously (1902, 1904) described Bacterium,, truttce, a 
pleomorphic organism, sometimes assuming the form of a 
coccus, or a bacillus, or a diplobacillus, which was found to be 
fatal to various kinds of trout in the United States. 

Hofer (1906) gave a summarised account of the various 
bacterial diseases described as occurring in freshwater fish in 
Central Europe, the causative organisms being Bacillus 
salmonicida. B. pestis asiaci, B. cyprinicida, B. anguillarum , B, 
vulgaris , B. piscicidus , B. piscicidus agilis, and a few others. 

Grieg Smith (1900a) described one as B, piscicidus bipolaris, 
which was found to he fatal to certain marine fish in New South 
Wales ; and also another (1900b) called by him Vibrio bresimce , 
which destroyed marine bream in that State. 

7. IS IT DUE TO MORE THAN ONE CAUSE ? 

The epidemic nature of the Queensland disease, the 
apparently rapid course which it runs, and the particular 
susceptibility of certain species, all suggest that the malady is 
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of bacterial origin, and that various local and climatic con¬ 
ditions favour it. We then offer the suggestion that the 
epidemic may be due to a high acidity on account of excess 
of C0 2 in stagnant water, favouring the spread of a virulent 
bacterial disease amongst the weakened fish. The presence 
of Saprolegnia aggravates the condition, as probably” also does 
hydrogen sulphide, which is itself a decomposition product 
resulting from the effects of the disease. 

SUMMARY. 

A very destructive epidemic makes its appearance amongst 
freshwater fish in Queensland and Northe rn Territory at very 
irregular intervals, usually during dry and cold conditions, 
ceasing when the rivers run freely. The affected streams belong 
to various watersheds— e.g., Lake Eyre basin (Cooper’s Creek, 
Diamantina, Georgina, Thomson, and Wilson Rivers) ; Bulloo 
River; Warrego River; Darling system (McIntyre and 
Severn Rivers); Flinders system (McKinley River); Burnett. 
It is apparently not due to the following :—Use of explosives ; 
dry weather ; low temperature ; overstocking ; animal para¬ 
sites (helminth or protozoon). 

It is suggested that the prime cause will be found to be 
a bacterial organism, whose spread is favoured by a high 
acidity of the water due to excess of C0 2 . The presence of the 
fungus Saprolegnia aggravates the disease, as no doubt does 
hydrogen sulphide also. 


ADDENDUM. 

Dr. J. Shirley informed us that a series of epidemics 
causing considerable mortality occurred in the Logan River, 
in South-eastern Queensland, during the drought years just 
prior to 1902, but further information regarding these out¬ 
breaks is not yet available. 

Mr. W. B. Alexander supplied us with the following state¬ 
ment which is of interest. Early in July 1921 a steamer 
arrived at Fremantle with its hold on fire, ancl large quan¬ 
tities of water were pumped into it. Among the cargo was 
a consignment of cyanide for the Kalgoorlie mines, which 
partly dissolved and entered the harbour water, causing the 
death of a large number of fish belonging to many different 
species. The occurrence was reported in the Perth daily 
Press. 
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REPOST OF COUNCIL FOR 1920. 


To the Members of the Royal tiodctij of Queensland. 

Your Council lias pleasure in submitting* its Report for 
the year 1920. 

During the year eleven papers were read before the 
Society and published. In addition the following lectures 
were delivered:—“Petioleum in Queensland/ 1 by Air. J. B. 
Henderson, F.X.C.; “The Origin of Petroleum/ 1 Mr. W. H. 
Bryan, M.Se.; “The Einstein Theory/’ Professor H. J. 
Priestley, AI.A.; “The Hawaiian Islands/’ Professor H. C. 
Richards, D.Sc.; and “The Czeeho-Slovakia Republic/’ Dr. 
J. V. Danes (Consul-General for Czechoslovakia). 

On the occasion of the visit of the Prince of Wales an 
address was presented to Ills Royal Highness by the Presi¬ 
dent on behalf of the Society. 

An event of scientific significance during the year was 
the Pan-Pacific Conference held at Honolulu in August. 
The Society was represented by Professor II. C. Richards, 
D.Sc. 

The Society is again indebted to the Queensland Govern¬ 
ment for a vote of £50 towards the publication of scientific 
papers. It is also indebted to the Trustees of the Walter 
and Eliza Hall Fund for defraying part of the cost of 
publication of the following papers by Professor T. Harvey 
Johnston and Miss M. J. Bancroft (Walter and Eliza Hall 
Fellow in Economic Biology) ; “Notes on the Chalcid 
Parasites of Museoid Flies in Australia,” “Experiments 
with Certain Diptera as Possible Transmitters of Bovine 
Onchocerciasis /’ “The Life History of Habronema in rela¬ 
tion to Musca domestica and Native Flies in Queensland/ 7 
4 4 Notes on the Life History of Certain Queensland Flies 7 7 
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There have been nine meetings of the Council, the 
attendances being as follows:—F. B. Smith (President) 8, 
W. H. Bryan 4, F. Butler-Wood 4, B. Dunstan 4, W, D, 
Francis 9, E. H. Gurney 5, T. H. Johnston 2 (granted leave 
of absence), IT. A. Longman 6, IT. C. Richards 6, J. Shirley 
8, C. T. White 8. 

The roll of members consists of ten corresponding and 
ninety-one ordinary members. During the year eight new 
members were admitted and three resignations were accepted. 

Since the last annual meeting the deaths of Sir Hamil¬ 
ton Goold-Adams, late Governor of Queensland and Patron 
of the Society, and of Sir S. W. Griffith, late Chief Justice 
of Australia and a life member of the Society, have occurred. 
Letters expressing the sympathy of the Society were 
forwarded to the relatives of the deceased in each instance. 

To the University of Queensland our thanks are tendered 
for affording accommodation for meetings and for housing 
the library. 

The Financial Statement for the past year shows a credit 
balance of £101 10s. 8d., but against this there is a printer’s 
bill amounting to £111 4s. 


F. B. SMITH, President. 
W. D. FRANCIS, Hon. Secretary. 
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Abstract of Proceedings, 30th March, 1021. 

The Annual General Meeting of the Poval Society was 
held on Wednesday, 30th March, 1921, at 8 p.m., in the Geology 
Lecture Theatre of the University. 

Mr, P. B. Smith, B.Sc., F.I.C., President, in the chair. 

The President referred to the return of Professor T. Harvey 
Johnston from America and Europe. 

The minutes of the previous Annual General Meeting 
were read and confirmed. 

The Annual Report of the Council and the Financial 
Statement were adopted on the motion of Dr. J. Shirley, 
seconded by Mr. E. H. Gurney. 

The following officers were elected for 1921 :— 

President: C. T. White, F.L.S. 

Vice-Presidents : F. B. Smith, B.Sc., F.X.G. (ex officio ); 
Professor H. J. Priestley, M.A. 

Hon. Treasurer : Dr. J. Shirley, F.M.S. 

Hon. Secretary : W. D. Francis. 

Hon. Editor : H. A. Longman, F.L.S. 

Hon. Librarian : W. H. Bryan, M.Sc. 

Members of Council : E. W. Biok, B. Dunstan, E. H. 

Gurney, Prof. T. H. Johnston, M.A., D.Sc., 
Prof. H. G. Richards, D.Sc. 

Mr. C. R. Morton was elected an ordinary member. 

The congratulations of the Society were tendered to Mr. 
W. E. Cameron, B.A., on his appointment as Consulting 
Geologist to the Federated Malay States. 

The newly elected President was installed and returned 
thanks for his election. 

The retiring President delivered his address entitled 
££ Prickly Pear as Stock Feed.” At its conclusion, Professor 
T. H. Johnston moved a vote of thanks, which was seconded 
by Mr. H. Tryon and supported by Mr. Gurney and the Presi¬ 
dent. Mr. Smith suitably responded. 
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Abstract of Proceedings, 27th April, 1921. 

The Ordinary Monthly Meeting of the Royal Society 
was held in the Geology Lecture Theatre of the University 
at 8 p.m. on the 27th April, 1921. 

The President, Mr. C. T. White, F.L.S, in the chair. 

His Excellency Sir Matthew Nathan and Lieut.-Colonel 
Parsons (private secretary) were among the visitors. 

The minutes of the last monthly meeting were taken as 
read. 

Mr. J. L. Froggatt, B.Sc., was nominated for Ordinary 
Membership. 

The President then introduced Professor S. B. J. 
Skertehiy, a Past-President of the Society, who gave a 
lecture on Glacial Man. 75 In an entertaining manner he 
outlined the events leading up to his discovery, in 1876, of 
palaeolithic hint implements below the boulder clay of East 
Anglia. Although his conclusions were not generally 
accepted at the time, recent evidence supports them, and the 
lecture was the result of a special invitation to* the Professor 
to speak on the subject. The actual implements, now in the 
Queensland Museum, were exhibited. 

A hearty vote of thanks to Professor Skertehiy was 
proposed by Ills Excellency the Governor, seconded by 
Professor II. C. Richards, supported by Mr. H. A. Longman 
and Dr. Shirley, and carried with applause from the large 
audience. 

Abstract of Proceedings, 30th May,. 1921. 

The Ordinary Monthly Meeting of the Society was held 
in the Geology Lecture Theatre of the University at 8 p.m. 
on Monday, 30th May, 1921. 

The President, Mr. C. T. White, F.L.S., in the chair. 

The minutes of the last monthly meeting were read and 
confirmed. 

The President extended a welcome to Professor Ernest 
II. Wilson, Assistant Director, Arnold Arboretum, Harvard 
University, who was present. 
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Mr. J. L. Froggatt, B.Sc., was elected to ordinary 
membership. 

Captain S. A. White, O.M.B.O.U., delivered an interest¬ 
ing lecture entitled 41 The Aborigines of Central Australia/" 
illustrated by a series of unique lantern slides. 

A vote of thanks to Captain White was moved by Dr. 
J. Shirley, seconded by Professor Richards, supported by 
Professor Johnston, and carried by acclamation. The 
lecturer suitably responded. 

Professor E. II. Wilson outlined some of the objects of 
the Arnold Arboretum, and give his impressions of the 
Australian true flora. 


Abstract of Proceedings, 27th June, 1921. 

The Ordinary Monthly Meeting of the Royal Society 
of Queensland was held in the Geology Lecture Theatre of 
the University on 27th June, 1921, at 8 pan. 

The President, Mr. C. T. White, F.L.S., in the eliair. 

The minutes of the previous monthly meeting were read 
and confirmed. 

Mr. C. L. Thompson, R.D.Sc., was nominated for 
ordinary membership. Misses E. Muir and C. Moxon and 
Mr. F. W. Whitehouse were nominated as Associates* 

Mr. H. A. Longman, F.L.S., exhibited a specimen of 
Traehysaurus rugosus Gray, the “Shingle-back Lizard/" 
which had been born in the Museum on 11th May. When 
born this lizard was nearly half the size of its mother. This 
specific peculiarity was first pointed out in 1885 by 
Frederick McCoy. 

A paper by G. D. Gillies, M.Sc., and P. W. Hopkins, 
M.C., entitled 4 'The Phylogenetic Significance of the Pre- 
pollex and Prehallux: a Theory/" was communicated by 
Mr. H. A. Longman, F.L.S. Dr. A. J. Turner, Messrs. 
Tryon and Longman, took part in the discussion. 

Dr. J. Shirley, F.M.S., read a paper entitled “The 
Acacias of South-East Queensland/" and illustrated his 
remarks by a series of lantern slides of photo-micrographs.. 
The President commented on the paper. 
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Mr. 0. W. Tiegs, M.Sc., submitted a paper by Professor 
T. H. Johnston, M.A., D.Se., and himself entitled “New and 
Little-known Sarcophagid Flies from South-Eastern Queens¬ 
land/’ which was taken as read. Messrs. Tryon, Cooling, 
and Dr. Turner took part in the discussion. 


Abstract op Proceedings, 25th July, 1921. 

The Ordinary Monthly Meeting of the Royal Society 
of Queensland was held in the Geology Lecture Theatre of 
the University on 25th July, 1921, at 8 p.m. 

The President, Mr. G. T. White, F.L.S., in the chair. 

The minutes of the previous monthly meeting were read 
and confirmed. 

Mr. 0. L. Thompson, B.D.Sc., was elected an Ordinary 
Member. Misses E. Muir and G. Moxon and Mr. F. W. 
Whitehouse were elected as Associates. 

Dr. J. Shirley, F.M.S., exhibited species of T if phobia, 
Reymondia, Lithogly pints, Syr nolo psis , &c., from Lake 
Tanganyika. It was pointed out that these shells, with a 
marine facies, were absent from Lakes Victoria and Albert 
Nyanza and Nyassa, though similar species inhabit Lake 
Mweru to the west. The likelihood of geological formations 
containing these shells being regarded as of marine origin 
was also stressed. 

Mr. II. A. Longman, F.L.S., exhibited the malformed 
hoof of a horse from Reerburrum, which had been donated 
to the Queensland Museum by Mr. T. B. Tripcony. The 
proximal, medium, and distal phalangeal bones were in 
pairs, whilst the hoof itself was tripartite, the median seg¬ 
ment being very small. The specimen is of considerable 
interest as probably illustrating a reversion to an ancestral 
condition. 

Mr. C. T. White, F.L.S., exhibited specimens of—(1) 
Bassia lanuginosa C.T.W., from sandstone country near the 
junction of the Mayne and Diamantma Rivers. The species, 
which is closely allied to the West Australian B. carnosa 
F.v.M., is characterised by exceptionally long silky hairs 
covering the perianth. (2) HeUotropium indicum Linn. 
This plant was recorded by F. v. Mueller in the Second 
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Systematic Census of Australian Plants as a native of the 
Northern Territory and Queensland. In Queensland, "how¬ 
ever, it has all the appearances of a naturalised weed and 
is spreading rapidly about many of the Northern townships, 

Mr. II. A. Longman, F:L.S., read a paper entitled 
“The Magnificent Spider: Dicrostichus magnificus Rain¬ 
bow : Notes on Cocoon spinning and method of catching 
prey,” Mr. II. Tryon discussed the paper. 

Mr. 0. W. Tiegs, M.Sc., read a paper by Professor T. 
Harvey Johnston, M.A., D.Sc., and himself, entitled “On 
the Biology and Significance of the Chalcid Parasites of 
Australian Sheep Maggot-flies.” Professor Johnston and 
Mr. Tryon took part in the subsequent discussion. 


Abstract of Proceedings, 29th August, 1921. 

A Special Meeting of the Royal Society of Queensland 
was held in the Geology Lecture Theatre of the University 
at 8 p.m. on the 29th August, 1921. 

His Excellency Sir Matthew Nathan, accompanied by 
Captain Harbord, A.H.C., was among the visitors. 

The President, Mr. C. T. "White, F.L.S., in the chair. 

The minutes of the previous monthly meeting were read 
and confirmed. 

It was proposed by Professor Richards, seconded by 
Mr. F. Bennett, and carried by acclamation, that the 
congratulations of the Society be extended to Professor 
T. H. Johnston on his appointment to the chair of Zoology 
in the Adelaide University. At the same time much regret 
was expressed at Professor Johnston’s eventual departure 
from Brisbane. 

It was proposed by Professor Richards, seconded by 
Dr. Shirley, and carried unanimously, that Rule 29, so far 
as it refers to the number of printed papers (reprints) 
supplied to authors, be amended as follows:— 

. . . Authors shall receive 25 copies of their printed papers except 
in the case of joint authors when a maximum of 50 copies will be 
provided if requested* 
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Dr. Douglas XL Campbell, Professor of Botany, Belaud 
Stanford University, California, delivered a lecture entitled 
4 'Plant Distribution in the United States.” 

A vote of thanks to the lecturer was proposed by His 
Excellency Sir Matthew Nathan, seconded by Dr. Shirley, 
and carried with acclamation. Professor Campbell suitably 
responded. 


Abstract of Proceedings, 26th September, 1921. 

The Ordinary Monthly Meeting of the Society was held 
in the Geology Lecture Theatre of the University at 8 p.m. 
on Monday, 26th September, 1921. 

The President, Mr. C. T. White, F.L.S., in the chair. 

The minutes of the previous monthly meeting were read 
and confirmed. 

Miss B. Ludgate, B.A., and Mr. W. B. Alexander, M.A., 
were nominated for ordinary membership. 

Dr. E. 0. Marks exhibited a stone tomahawk found in 
alluvium at Bulimba Point, Brisbane, at a depth of 3 ft. 

6 in. below the surface. Messrs. Bryan, Bennett, and 
Longman discussed the exhibit, 

Mr. IX. A. Longman, F.L.S., exhibited mandibles of 
Phascolonus gigas and Euryzygoma ( Nototherium) dunense. 
In view of the discussion of species of Nototherium by Seott 
and Lord (Pr. Roy. Soe. Tas., 1921, p. 2) and their earlier 
association of De Vis’ dunense with Phascolonus, as 
criticised by the exhibitor (Longman, Mem. Qld. Mus., vn, 
pt. 2, 1921, p. 77), these fossil marsupial mandibles were 
shown side by side. Not only are the dental characters 
totally distinct, but the large eetocrotaphyte depression and 
the associated external ridge readily distinguish all 
Phascoloniyidce from Euryzygoma dunense, which is the 
most specialised member of the NototheriidiP yet found. The 
fact that the two families probably had a common ancestry 
does not make less remarkable their present divergencies. 
The exhibit was discussed by Mr. Bryan and Dr. Marks. 

Mr. H. A. Longman communicated a paper by Mr. 
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L. E. Cooling entitled, “On the Larval and Pupal Stages of 
Myzorhynchus bancrofti The paper was discussed by Mr. 
Bennett and Mr. Tiegs. 

Mr. W. D. Francis read a paper by Mr. C. T. White 
and himself entitled, “Contributions to the Flora of 
Queensland.” The paper was discussed by Mr. Longman. 


Abstract of Proceedings, 3.1st October, 1921. 

The Ordinary Monthly Meeting of the Royal Society of 
Queensland was held in the Geology Lecture Theatre of the 
University at 8 p.rn. on Monday, 31st October, 1921. 

Dr. J. Shirley, F.M.S., in the chair. 

The minutes of the previous monthly meeting were read 
and confirmed. 

Mr. J. I!. Reid was nominated for ordinary membership. 

Miss B. Ludgate, B.A., and Mr. W. B. Alexander, M.A., 
were elected as ordinary members. 

Dr. Shirley exhibited (1) a specimen of Hakea 
plurinervia F.v.M., given in the “Flora Australiensis’’ as 
from Rockingham Bay but found by Messrs. Tryon, White, 
and Shirley near Mount Gravatt; (2) specimens of the 
following shells from the Solomon Islands: Ciiloritis a u stoma 
Pfr., Microcystis nitidissima E. A. Smith, Papuina latcokhw 
Pfr. and P. vexillaris Pfr., Placostylus Stmngei Pfr., 
Trockomorpha xiphias Pfr. 

Mr. IT. A. Longman, F.L.S., exhibited a fossil fragment 
of a mlmdible of Barcophilus htniarius, a carnivorous 
marsupial related to the Tasmanian “Devil” of the present 
day. The fragment consisted of part of the right side of 
the mandible with one molar well preserved. The fossil was 
found in the Guano Fertiliser Company’s deposits, near 
Rockhampton, being donated to the Queensland Museum by 
Mr. F. H. Ebbott. Several remains of this animal have been 
secured from the Darling Downs. 

Dr. IT. I. Jensen delivered a lecture entitled “The 
Relation of the Oil Fields of the World to the Continental 
Shelves of the Archaean Continents.” The Chairman, Dr. 
E. 0. Marks, Mr. F. Bennett, and Hon. Randolph Bedford 
took part in the discussion. 
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Abstract of Proceedings, 28th November, 1921. 

The Ordinary Monthly Meeting of the Society was held 
in the Geology Lecture Theatre of the University at 8 pan. 
on Monday, 28th November, 1921. 

The President, Mr. C. T. White, F.L.S., in the chair. 

The minutes of the previous monthly meeting were read 
and confirmed. 

Dr. A. J. Sawyer was nominated for Ordinary Member¬ 
ship. 

Mr. J. H. Reid was elected as an ordinary member. 

Dr. J. Shirley, F.M.S., exhibited specimens of Arcidse 
from the following localities :—Area mosambicana Bianconi, 
Solomon Islands; A. nigra Lamy, Moreton Bay, usually 
reported as A. tenebrica ; A. scapha, Moreton Bay; A . 
vellicata Reeve, Elliot River. All these shells formed part 
of the collection of the late Dr. May, of Bundaberg, and were 
determined by Mons. Lamy of the Museum of Natural 
History, Paris. 

Mr. H. A. Longman, F.L.S., exhibited the type specimen 
of Nydimene tryoni , a new species of Megaehiroptera, 
secured by Mr. D. Lahey at Canungra, South Queensland, 
and described in the Memoirs of the Queensland Museum, 
vol. vii, part 3. The occurrence of this tubular-nosed bat 
so far south of previous records for the genus was of special 
interest. 

Mr. C. T. White, F.L.S., exhibited specimens of * 
Hedypnois polymorpka Linn., a Mediterranean plant found 
as a naturalised alien near Brisbane by Mr. F. F. Coleman; 

C ichor ium, intybus Linn., the Chicory, and Carihamus 
lanatus Linn., the Saffron Thistle, both naturalised in 
Queensland for some years past but only now showing a 
tendency to become bad weeds; and Lamium amplexteaule 
Linn., Iienbit or Dead Nettle, with which feeding experi¬ 
ments have recently been conducted in New South Wales 
showing the plant to be capable of causing the disease 
popularly known in Australia as “ Staggers 7 7 or “ Shivers/ 7 
As yet the last-mentioned example is not a very common 
weed in Queensland. 

Professor T. Harvey Johnston, M.A., D.Sc., read a paper 
by himself and Miss M. J. Bancroft, B.Sc., entitled “The 
Freshwater Fish Epidemics in Queensland Rivers/ 7 Dr. 
Shirley, Hon. A. J. Thynne, and Messrs. Longman, Sylow, 
and Alexander discussed the paper. 

R 
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Presidential Address. 

By C. T. White, F.L.8. (Government Botanist of Queensland.) 

(Delivered before (he Royal Society of Queensland . lllh ApriL 

1922 ') 

I have taken as the scientific portion of my address a 
“ Contribution to our Knowledge of the Flora of Papua 
(British New Guinea),'- 1 based on collections made there by me 
in 1918, but before proceeding with this subject would like 
to touch on a few matters of the past year of general interest 
to scientific workers in Queensland. 

The Ooumil's report for the past session shows that 
satisfactory progress has been made. It was regrettable that 
towards the end of the year the Council was obliged, owing to 
lack of funds, to discontinue the publication of papers sub¬ 
mitted. By a special effort, however, the honorary treasurer 
(the late Dr. Shirley) was able before the end of the year to 
place our finances on a more satisfactory basis. 

A sad feature has been the loss by death of four members 
of the Society. 

William J. By ram, who died on the 10th March, 1922, 
was a native of Brisbane. He was educated at the Brisbane 
Grammar School, whore in 1880 he won the Lilley Gold Medal as 
head of the school. Ho was well known in legal and business 
circles in Brisbane*. He was a good classical scholar, and within 
the last few years of his life had produced a verse translation of 
Aeschylus’ " Prometheus Vinctus ’’ so scholarly and so poetic, 
especially in the rendering of its choruses, that Prof. Gilbert 
Murray (Oxford Professor of Greek), to whom it was submitted, 
said he was proud to think it was the work of a fellow-country¬ 
man (he himself being an Australian). The translation is now 
in the Queensland University Library, -where it may serve 
as an incentive to future classical scholars. The late Mr. 
Byram was a keen microscopic t. being especially interested 
in Freshwater Alga), and helped the late F, M. Bailey in bringing 
out the three bulletins of the Botany Series published by the 
Queensland Department of Agriculture and Stock devoted to 
the Freshwater Alga* of Queensland, by translating from the 
German the original descriptions forwarded to Mr. Bailey 
from European specialists who had .submitted to them the 
material upon which the bulletins referred to were based. An 
appreciation of the late Mr. Byram from the pen of Mr. R. H. 
Roe, one-time head master of the Brisbane Grammar School 
and later Director of Education in Queensland, appeared in 
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flic ttrisbaw ('ouriar for the 18th March, 1922, and from this 
some of the above facts have been taken. 

.Robert Lucan Jack, LL.D., F.E.O.S., F.G.S., who died 
in Sydney in November, 1921, was born at Irvine, Ayrshire, 
Scotland, on the 10th September. 1845, and was educated at 
the Irvine Academy and Edinburgh University. For some 
years he was attached to the Geological Survey of Scotland 
and also conducted geological work on the Continent. In 1877 
he was appointed Government Geologist for Northern Queens¬ 
land in succession to Richard Darn tree, and was soon afterwards 
appointed Chief Government Geologist- for Queensland, While 
holding office he conducted much exploratory York, and pub¬ 
lished a number of original contributions to our knowledge of 
the geology of the State. In 1893, in collaboration with 
It. Etheridge-, junr.. he brought out the well-known Geology 
and .Paheontology of Queensland and New Guinea/ 5 In 1S9S. 
he was appointed Commissioner for Queensland to the Earl's 
Court Exhibition, London, and while there received an offer 
from an English company operating in th East which caused 
him to resign his position as Government Geologist of Queens¬ 
land. Operations in the East ceasing owing to the Boxer 
outbreak, he returned to England, where he started private 
practice as a consulting geologist and mineralogist. He 
returned to Australia in H)0L and was for ^mic years engaged 
in private practice in West Australia, aft* wards coming to 
Sydney. For some years before his death h< was engaged on a 
study of the history of exploration in Northern Australia, and 
the two-volume work “ Northern most Australia' 1 is the result, 

John Sujbley. D.Sc*.. F.M.S.. a past-president, hen. 
secretary, and for some years before his death the very efficient 
lion, treasurer of this Society, who died in Brisbane on tlu* nth 
March, 1922, was born at Dorchester, Eng-and, on the 11th. 
August, 1849. With* the passing of Dr. Shirley Queensland 
lias lost one of its most brilliant educationalists and the Royal 
Society and also the Australasian Association one of their most 
zealous officers. Dr. Shirley began official life as a pupil teacher, 
being trained in the Ourzon-street National School, Derby, 
England, and subsequently entered as a student of tin Salt-ley 
Training College, where he remained till 18(59. 

After completing his course in the training college he was 
employed for a period of eight years in Bishop Ryder's Boys* 
School, Birmingham, and whilst at that school graduated as 
B.Se. of the London University. He arrived in Queensland in 
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May 1878, and on 1st Juno of that year was appointed head 
teacher of the State* School at Roma. In 1879 he was appointed 
District Inspector of Schools and in 1909 Senior Inspector. 
When the Teachers' Training College was established in 1914 
he was selected for the position of principal. He held this post 
till the end of 1919, when he was retired under the provisions 
of the Public Service Act. The following year, however, he was 
appointed conchoh?gist to the Queensland Museum, a post he 
had in previous years filled in an honorary capacity. This 
position he held for one year and nine months, when the* pruning 
knife of retrenchment did away with the position, it was 
characteristic of him that when over sixty years of age he 
employesl the long leave due to him for continuous Government 
service in studying, and preparing a thesis for the degree of 
Doctor of Science at the Sydney University. .Re was a versatile 
writer on scientific subjects, being one of the older school of 
naturalists whose studies covered a number of branches of 
natural science. His most important published work was the 
^ Lichen Flora of Queensland" (mostly first published as a 
series of papers in the Proceedings of this Society). 

The Ron. Ernest James Stevens, M.L.C.. who died at 
Brisbane on the 3rd March, 1922, was born at Melbourne on 
the 10th July, 1845. He came to Queensland in 1868 and for 
some years engaged, in pastoral pursuits. He was elected 
M.L.A. for Warrego in 1878 and for the Logan in 1883. He 
retired in 1899 and was called to the Legislative Council. He 
was one of the more prominent business men of Queensland, 
for some ye ars among other posts being chairman of directors 
of the Brisbane Newspaper Company Limited. 

In April the Council was aked to nominate candidates 
for (dection to the newly formed Australian National Research 
Council. It h; hoped the formation of the Council will materially 
aid scientific advancement in the Commonwealth. 

The early part of 1921 was marked by the holding of the 
Hobart-Melboume meeting of the Australasian Association 
for the Advancement of Science. The meeting was ihe first 
held since 1913, and such a long time elapsing between meetings 
gave many of iv\ the opportunity of again meeting old friends 
from other States, and kindred spirits whom pi\ viously wo only 
knew by reputation or through correspondence. It is much to 
be regretted that funds did not permit- the many papers rend 
being printed as a record. Many, however, have since appeared 
in various scientific periodicals. 
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Ail event of interest among loeal natural history circles 
was the amalgamation of the Queensland Field Naturalists' 
Club with the Gould League of Bird-lovers, under the title of 
the " Queensland Naturalists’ Club, 5 ' the Gould League being 
embodied in a junior section known as the ” Nature-lovers' 
League.” In the past both bodies have done excellent work 
in their respective spheres, and it is hoped the amalgamation 
will mean an increased activity in natural history matters in 
Queensland, particularly in fostering a love among the rising 
generation for our beautiful native birds, animals, and plants. 

The inauguration of a Queensland branch of the British 
Empire Forestry Association at a public meeting held during 
the Interstate Forestry Conference recently bold in Brisbane, 
is a matter for congratulation, and it is hoped the newly 
formed association will be able to foster a keen public spirit 
towards forestry matters in Queensland, particularly as regards 
the conservation and regeneration of our more important 
timber trees. Our total tree flora is not yet known and every 
year sees new species brought to light, and 1 would here make 
a plea for a proper botanical survey of our more richly timbered 
areas, particularly those at present little known. 

In his ’* Discussion of Australian Forestry ” the late Sir 
D. E. Hutchins states : “ Those who do not know Australia 
will hardly credit the assertion that after a white occupation 
of one hundred years or more the country is still without a 
single national arboretum." He goes on to describe the large 1 
arboretum at Tokai, near Capetown, South Africa, in which 
about 150 species of euealypts are growing. He then goes on 
to make a plea for the establishment of suburban forests or 
arboreta near the larger towns. ** The Centennial Park,' 1 ho 
says, " is a splendid open space in nearly the centre of Sydney 
for a suburban forest. Certainly if one-third of the space was 
kept, open for lawns, flower-beds, and ornamental water, the 
remaining two-thirds might be devoted to an arboretum, which 
would be the centre of arboriculture in New South Wales and 
from many points of view would be* the loading feature of the 
city of Sydney.” In Brisbane we have a similar large open 
space in Victoria Park, at present a more or less neglected area, 
which would make an ideal site for a large collection of trees 
within the city boundaries. It has one feature in common 
with the Centennial Park—i.e., a very poor, barren soil—but 
a lot of this land could be reclaimed with city refuse at a 
reasonable cost. 
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A Contribution to our Knowledge of the 
Flora of Papua (British New Guinea). 

"By G T. White, F.L.S. (Government. Botanist of Queensland.) 

(Scientific Portion of Presidential Address delivered before the 

Royal Society of Queensland , 11th April , 1922.) 

INTRODUCTORY. 

In June 1918 I received an invitation from His Excellency 
Judge Murray, Lieutenant-Governor of Papua, to visit the 
Territory for the purpose of studying its vegetation, of which 
comparatively little is known. The invitation came at a time 
when six weeks’ leave of absence was due to me from the 
Queensland Department of Agriculture and Stock. Pressure 
of other matters prevented me from spending much more than 
my official leave on the visit, and only between five and six 
weeks’ actual collecting was spent in the field. About 800 
species of vascular plants were gathered ; the majority of the 
material has now been worked out and the results are here set 
forth. 

The references to literature are confined to such as refer 
to the occurrence of the particular species in the territory of 
Papua (British New Guinea). Some of the families have 
been sent to various specialists for examination, and to these 
botanists I must express my special thanks. To Dr. Rendle, 
Keeper of Botany, British Museum of Natural History, 1 am 
indebted for arranging for Mr. Spencer Le M. Moore, B.Sc., 
F.L.S., to work out the Acanthacese and Rubiacese ; also for 
handing over to Mr. H. N. Ridley, late Director of Botanic 
Gardens, Singapore, the specimens of Musaceae, Zingiberacese, 
and Marantacese. To Mr. J. H. Maiden, Director of Botanic 
Gardens, Sydney, 1 am indebted for the identification of the 
eucalypts, and for arranging for the working out of the ferns 
by Mr. Whitelegge and the Loranthaceae by Mr. Blakely. 

I have taken the opportunity of recording a few plants 
for Papua from specimens in the Queensland Herbarium, that 
had been lying there undetermined for some years. There 
still remains more doubtful material in the Queensland Her¬ 
barium, and I hope to work these specimens out later along 
with my own undetermined material. 

R.S.-B. 
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ITINERARY. 

After a few clays’ stay in Port Moresby, I loft in company 
with the Papuan Government Geologist (Mr. Evan R. Stanley) 
and fifteen carriers for the Sogeri Plateau and Javararie, via 
Sapphire Creek and the Astrolabe Range (about 2,000 feet). 
After about a fortnight spent in this territory, I returned to 
Port Moresby and after a few days’ stay left for Yule Island 
and Mafulu, again having the advantage of the company of 
Mr. Stanley. 

At Yule Island twenty-five native carriers were obtained 
for carrying the camping outfit, collecting gear, specimens, &e. 
The journey was made over to the mainland and up the Ethel 
River as far as Bio to by native canoes. Time did not permit 
of much collecting along the banks of the Ethel River, though 
the mangrove swamps, Nipa palms, and rich tropical vegetation 
fringing the banks of the river and of Bioto Creek promised 
a good field for the botanist. 

On reaching Bioto, the canoes were drawn up on the bank 
and the five days’ march to the mountains commenced, the 
following places being stopped at en route :—Kubunah, 
Pofofofo, Dilava, Deva Deva, Mafulu, and Bella Vista. An 
excellent well-graded road has been surveyed and made under 
the direction of the Mission Fathers, from Bioto as far inland 
as Ononge, which makes travelling in this country compara¬ 
tively easy; and traveller/, in the Mekeo, Dilava, and Mafulu 
districts—the sphere of influence of the Roman Catholic 
missions—are indebted to the missionaries for the facilities with 
which travelling can be accomplished in these parts of Papua. 

GENERAL NOTES ON THE VEGETATION. 

The vegetation about Port Moresby reminds one of much 
of the open forest country in parts of North Queensland with 
a similar rainfall (about 40 in.). It consists for the most part 
of grass-covered hills with scattered white-harked eucalypts 
(E. papuana and E. alba) of rather stunted growth dotted 
about. 

Other very common trees on the hills are Alstonia scholaris 
(Milky Pine), and Albizzia procera. A cycad (Gycas media) is 
also very abundant. In the gullies and round the sea-beach 
are found patches of thin scrub supporting a more varied 
flora. Every here and there bright masses of scarlet can be 
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seen—the flowers of Bombax malabaricum (the Silk Cotton 
tree)—a large tree ranging through North Australia, New 
Guinea, and Tropical Asia. Round about the rocky sea-coast, 
near the town, Cochlospermum Gillivrcei (a small tree) is con¬ 
spicuous on account of its numerous large, yellow, buttercup- 
like flowers. Oorclia subcordata is another fairly common shrub 
in the same situation. 

Swampy patches occur in which the Sago Palm {Metroxylon 
sp.) and Breadfruit (Artocarpus incisa) predominate. The 
mangrove flora along the southern coast is similar to that of the 
North Australian and Malayan regions, consisting of RhizopJiora , 
Bruguiera , Ceriops , Bonner alia, Avicennia , JEgicems , and 
Garapa. Acanthus ilicifolius is in some parts also abundant. 
A common climber over mangrove trees is Dalhergia monosperma. 
Along the Ethel River and Bioto Creek the Nipa Palm (Nipa 
frutleans) is a conspicuous feature lining both sides of the 
banks. Along the Ethel River I also collected specimens of the 
apparently little-known Sonneratia Janceolata. It is a small 
tree very much resembling some forms of Avicennia officinalis 
in appearance ; its pneumatophores also are like those of 
Avicennia, and do not attain the large size of its congener 
B. alba. 

On the Astrolabe Range (about 3,000 feet), Hombrom 
Bluff, Mt. Warirata, etc., the vegetation for the most part is 
of an open character, the principal forest trees being eucalypts 
(principally E. tereticornis) with patches of E. alba and E. 
clavigera , Casuarina nodiflora , Banksia dentata , Melaleuca sp. 
(a Paper-barked Tea-tree), Diplanthera tetraphylla , Grevillea 
pinnatiflda, and Timonius Ramphii. At Bisiatabu I was inter¬ 
ested to find Nepenthes Moorei to be a common plant in the 
poorer open, dry, forest country. The lower trees in the same 
place supported a number of plants of Myrmecodia and 
Dischklia. On the Sogui Plateau itself the vegetation is very 
rich and tropical, the plateau being mostly covered with heavy 
rain-forest in which the usual Malayan orders and genera 
predominate. Zingiberacese and Marantaceae are particularly 
abundant. Mucuna Krcetkei is a forest climber with long 
pendulous racemes of brilliant scarlet flowers and is known 
locally as the “ D’Albertis Creeper,” a name applied in a 
general sense by the wnite people resident in Papua to any 
climber of the genus Mucuna. 

Sogeri Plateau is a great centre of rubber cultivation, and 
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several large and successful plantations have been established 
there. Further on, Javararie—nearly 50 miles by road from 
Port Moresby—is one of the oldest rubber plantations and 
produces some of the finest rubber in the Territory ; but the 
lack of decent road communication with the seaport militates 
greatly against its financial success. Botanically, round 
Javararie the country is particularly rich and tropical in 
character, and a large number of plants was here gathered. 

On Yule Island and on the mainland opposite tho vegeta¬ 
tion is somewhat similar to that about Port Moresby. In 
the ranges about Mafulu (about 4,000 feet) tho vegetation is 
extremely rich and varied, consisting almost entirely of heavy 
rain-forest. Among trees tho ordinary Malayan types pre¬ 
dominate ; ferns, iycopods, begonias, palms, bamboos, and 
other typical tropical forms arc abundant. Pin 1 occuiimce of 
Grevilha is a connecting link with the flora of Australia, while 
Querents, Castanopsis, and Begonia arc Asiatic typos not as yet 
found in Australia. 

A BRIEF HISTORY OF BOTANICAL WORK IN 
PAPUA. 

There has been considerably less botanical work accom¬ 
plished on the territory of Papua or British New Guinea than 
in either the Dutch or late German territories. In his intro¬ 
ductory notes to the Botany of the Wollaston Expedition. 
Dutch New Guinea (in Trans. Linn. Soc., vol. ix, Bot. 2nd 
series), Mr. H. N. Ridley stated : “ The flora of British New 
Guinea has been more neglected than that of Dutch and 
German New Guinea ; except for Forbes’s collections on tho 
Sogeri Mountains, which have not yet teen fully worked out, 
and a small lot obtained by MacGregor and Guilianetti, no 
collecting of importance has teen done there.’ 

In 1875 Wm. Macleay (afterwards Sir. Wm. Macleay) 
conducted an expedition to the islands of Torres Strait and to 
New Guinea. J. Reedy accompanied the expedition aw an 
horticultural emissary of Sir William Macarthur. The speci¬ 
mens he collected formed the material for the first part of 
Mueller’s “ Descriptive Notes on Papuan Plants.” 

In 1875 the Rev. Dr. McFarlane, in search of suitable 
places to establish mission stations, made the first voyage up 
the Baxter and Fly Rivers. He collected a number of plants, 
which were described by Baron Ferdinand von Mueller in his 
“ Descriptive Notes on Papuan Plants,” vol. i, pts. 2 and 3. 
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In 1876**7 Mr. Andrew Goldie, first in conjunction with 
the Rev. Dr. McFarlane and, in a later expedition, by himself, 
forwarded collections of plants to Baron Mueller, which were 
described by the Baron in his i: Descriptive Notes,” vol. i. Nos. 
3, 4, and 5. 

During 1875-7 the famous explorer Signor D’Albertis 
conducted explorations up the Fly River and made important- 
collections. These were determined in part by Dr. O. Beccari 
in D 5 Albertis 5 ie New Guinea,” vol. ii, pp. 391-400, and in part 
by Baron Mueller in '* Descriptive Notes 55 (vol. i, Nos. 4 and 5). 
Some of his plants are also described in Beccari’s Malesia.” 

In 1884 the Argus and the Age (Melbourne newspapers) 
sent special commissioners to Papua to report upon its resources 
and capabilities for settlement. The Argus Expedition was 
commanded by Mr. W. E. Armit, an officer of the Queensland 
Native Police ; he was a true plant-lover, and his specimens 
were referred to by Mueller in odd numbers of the Victorian 
Naturalist 55 for the year 1885. 

During 1884-1887 Theodore Bevan conducted several 
expeditions to totally unexplored or little-known parts. His 
collection of plants was briefly noted by Mueller in ‘ : Proceedings 
of the Linnean Society of N.S.W.,” vol. ii, n.s. 

During the same period the Rev. Jas. Chalmers forwarded 
to Baron Mueller several small collections. These were noted 
by Mueller in his Descriptive Notes 55 Nos. 6-8. 

In 1885, H. 0. Forbes, well known as an explorer through 
having conducted expeditions in Sumatra, Timor, and some of 
the lesser-known islands of the Malayan Archipelago, visited 
New Guinea for the purpose of exploring the Owen Stanley 
Range. Unfortunately, owing to lack of funds and other 
obstacles, Forbes was not able to realise his object, and a large 
camp was established at Sogeri, where most of the collecting 
was accomplished. The Monocotyledonous plants were 
described by H. N. Ridley (Journal of Botany, vol. xxiv), but 
the great bulk of Forbes’s collections, sad to say, remain 
undetermined to this day, and odd references to new species 
collected by Forbes are now and again met with in current 
literature dealing with the flora of New Guinea. It is interest¬ 
ing to record here that this Society, through the efforts of its 
then hon. secretary (Mr. H. Tryon), was able to send to Forbes 
the sum of £100 in aid of his work. 
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In 1886 the Geographical Society of Australia despatched 
a well-equipped expedition under the leadership of Captain 
H. E. Everitt. Mr. W. Bauerlen accompanied the party as 
botanical collector, and his collections were determined and 
described by Baron Mueller in his “ Descriptive Notes 55 (vol. 
ii, Nos. 7 and 8). Bauerlen also issued a booklet, fi< The Voyage 
of the Bonito” (Sydney 1886), giving an account of the voyage, 
but it contains little botanical matter. 

In 1887 Messrs. Cuthbertson, Sayor, and Hunter ascended 
Mt. Obree. Sayer, well known as a botanical collector and one 
of the first white men to ascend Bellenden-Ker, North Queens¬ 
land, collected a number of plants which wore described by 
Mueller in the “ Victorian Naturalist” and his “ Descriptive 
Notes.” Only a very few plants were noted, and I think a 
number more are probably lying undetermined in. the National 
Herbarium, Melbourne. 

In 1887 C. Hartmann, a well-known Queensland plant 
enthusiast, accompanied by G. Hunter, ascended the eastern 
bank of the Kemp-Welch River and pushed forward with the 
intention of going to the top of the range between Mt. Brown 
and Mt. Obree, an ideal not fully realised. They arc reputed 
to have collected a large series of specimens. I can find very 
few references to Hartmann’s specimens—only a few by 
Mueller ( f< Descriptive Notes ”) and Bailey ( cc Queensland 
Agricultural Journal 55 ). Possibly the main bulk are still 
lying undetermined in the National Herbarium at Melbourne. 

In 1889 vSir William MacGregor ascended the Owen 
Stanley Range to its highest point (Mt. Victoria, 13,121 feet), 
and collected an important series of specimens from the higher 
altitudes. These were described by Baron Mueller in u Trans¬ 
actions of the Royal Society of Victoria,” vol. i, pp. 1-45. It 
constitutes one of the most important contributions to our 
knowledge of the flora of the territory. During his term of 
office as Lieutenant-Governor of Papua, Sir William MacGregor 
collected a number of specimens of plants. These were deter¬ 
mined by Mueller and recorded in various papers, largely as 
appendices to the Annual Reports of British New Guinea. 

In 1895-6 H. Tryon visited British New Guinea, as an 
emissary of the Queensland Department of Agriculture, for the 
purpose of procuring varieties of sugar-cane for cultivation in 
Queensland. Tryon spent about 4J months in the territory 
and brought back to Queensland 65 varieties of sugar-cane 
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from native gardens. Some of these, e.g. Badila, are among 
the most generally cultivated in Queensland at the present time. 
A very comprehensive report by him on his collections was 
unfortunately never printed. 

In 1897 (after Mueller’s death) Sir William MacGregor 
forwarded to the Royal Botanic Gardens, Kew, a collection 
of plants from the higher parts of Mt. Scratchley. This was 
followed up by a collection from the Vanaipa Valley and 
Wharton Range, made by A. C. English. These two collections 
were described in the ee Kew Bulletin 5 ’ for 1899, pp. 95-126. 
Lists are also given in the Annual Report of British New 
Guinea for 1897-8. 

In 1898 E. M. Bailey, Colonial Botanist of Queensland, 
accompanied His Excellency Lord Lamington (then Governor 
of Queensland) and Sir Hugh M. Nelson on-a tour of inspection 
of British New Guinea. He gives a list of the plants observed 
in an appendix of a parliamentary paper, " Report of Visit to 
British New Guinea' 5 (1898). The new species collected were 
described in the fcC Annual Report of British New Guinea* 5 and 
” Queensland Agricultural Journal.” 

From 1899-1903, during his years of office as Lieutenant- 
Governor of the Territory, Sir G. R. Le Hunte forwarded a 
number of specimens to F. M. Bailey for determination. . These 
were described in the pages of the es Queensland Agricultural 
Journal ” and as appendices to the c< Annual Reports of 
British New Guinea.” 

During 1904-7 Captain F. R. Barton, while holding the 
post of Administrator, forwarded several lots of specimens to 
F. M. Bailey for examination. These were described in the 
" Queensland Agricultural Journal ” and one collection in the 
Proceedings of this Society (vol. xviii). 

In 1908 Gilbert Burnett, a Queensland district forest in¬ 
spector, visited Papua for the purpose of reporting on the 
timber resources of the territory. His report is embodied in the 
" Timber Trees of the Territory of Papua,” a 45-page booklet 
issued by the Department of External Affairs, Melbourne. 
Of the numerous timbers listed, with two or three exceptions, 
only native Papuan names are given. A fine opportunity was 
here lost of doing good botanical work. 

In 1908 Mrs. H. P. Schlencker, wife of one of the London 
Missionary Society’s officers, made collections about Boku. 
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These were determined and described by F. M. Bailey and the 
results published in his “ Contributions to the Flora of British 
New Guinea” series in several issues of the “ Queensland 
Agricultural Journal,” during 1909. 

In 1911 E. B. Copeland described in the Philippine Journal 
of Science (vol. vi, section C, pp. 65-92) a number of ferns 
submitted to him by the Rev. Copland King. The Rev. King 
was a keen collector of Papuan ferns and orchids, and practically 
speaking confined his attention to these plants. His orchids 
and many of his ferns were described by F. M. Bailey in the 
pages of the c * Queensland Agricultural Journal 55 in his series 
“ Contributions to the Flora of British New Guinea.” 


PTERIDOPH YT A. 

(Determined by Thos. Whitelegge, Consulting Pteridologish 
Botanic Gardens, Sydney). 


POLYPODIACE^E. 

Aspi&mm subtriphyllum Hook. Astrolabe Range. 

A* Gueullatuin. Christ. Mt. Warirata (Astrolal)e Range). 
Kfephrolepis floccigerum Moore. 

N. lanrifolium Christ. Mekeo District. 

N. biserrata Sw. Copel. Phil. Journ. Sc. Boh, vi, 81, 191k 
Sogeri; Javararie ; Mafulu. 

N. dicksonioides Christ. Deva Deva and Mafulu. 
Onychimn ternie Christ. Copel. Phil. Journ. Sc. Bot., \ 
86, 1911. Laloki River. 

Diplazium elongaium Sw. Sogeri. 

D. tenerum Forst. Eofofofo. 

Anisogonium cordi2o!ium Bedd. (Diplazium cordifolium 
BL). Near Fofofofo. 

Blechnum oriental© L. Beccari in D’Albertis’ “ New 
Guinea,” 2, 399; F. Muell. Pap. PL, i (4), 81 ; Copel. Phil. 
Journ. Sc. Bot., vi, 84, 1911. Astrolabe Range. 

Doryopteris concolor Kuhn. Sapphire Creek. 

Cheilanthes tenuifolia Burm. F. Muell. Pap. PL, 1 (3), 
48 ; Bail. Queens. Agric. Journ., xxiii, 159, 1909 ; Copel. Phil. 
Journ. Sc, Bot., vi, 86, 1911. 

Hypolepis papuana Bail., Queens. Agric. Journ., xxiii, 158, 
1909. Astrolabe Range. 
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Adiantum iunulatum Bunn. F. Muell. Pap. PL, 1 (3), 49. 
Javararie. 

Pteris longifolia Linn. P. Muell. Pap. PL, i (1), 10 ; Copel. 
Phil. Journ. Sc. Bot.. vi. 85, 1911. Port Moresby. 

P. orientalis A. v. R. Mafulu. 

P. semipinnata Linn. Beccari in D'Albertis' ” New 
Guinea,” 2, 399 ; F. Muell. Pap. Pl., i (4), 78. Dilava. 
HMiopteris siipuiacea (Hook.) Copel. 

Pteridium aquilinum Kuhn., var. lanuginosum A. v. R 
Astrolabe Range and Sogeri (very abundant). 

Vittaria angustifolia Bl. Mafulu. 

Taenitis felechnoides (Willd.) Sw. F. Muell. Pap. PL, 2 (6) ; 
22 ; Copel. Phil. Journ. Sc. Bot., vi, 86, 1931. Leva Deva. 
Meniscium triphyllum. Sw. Sogeri. 

Bictyogramme pinnata J. Sin. (Syngramma pinnata J. 8m.). 
Copel. Phil. Journ. Sc. Bot... vi, 84, 1911. Mekeo District. 

Brynaria sparsisora Moore. Copel. Phil. Journ. Sc. Bot., 
vi, 91, 1911. Laloki River and Sapphire Creek. 

B 0 rigidula (Sw.) Bedd. Copel. Phil. Journ. Sc. Bot., vi, 
91, 1911. ( Polypodium riyidulum Sw., Bail. Queens. Agric. 
Journ., xxiii, 159, 1909.) Mafulu. 

Bipteris eoajugaia Reinw. (. Polypodium. Dlpferis Bl.). F. 
Muell. Vic. Naturalist. Feb. 1885, and Pap. PL, 2 (6), 22. 
Mafulu. 

Polypodium nigrescens BL Road between Sogeri and 
Javararie. 

AcrostiCiium aureum L. F. Muell. Pap. Pl., i (4), 76; 
Copel. Phil. Journ. Sc. Bot., vi, 92, 1911. Yule Island. 

A. aureum L., var. atienuatum A. v. R. Port Moresby. 

6 YMNOSPEBM ffl . 

Family CYCADACEJE. 

Cycas media R. Br. Port Moresby; [Boku, J Its, H. P. 
Schlendcer] . This Cycad is very abundant on the hills about 
Port Moresby ; the leaflets are densely pubescent on the 
under surface and I have little hesitation in referring it 
to the very common Australian C. media. 

C. circmalis Linn. (C. papuana F. Muell. Pap. PL, i (iv), 
71 ; Becc. in D’Albertis’ New Guinea,” ii, 399 ; Bail. Rep. 
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Visit B.N.G., 27, and Queens. Agric. Journ., xxii, 14-9.) Mekeo 
District (also observed but not collected on the road between 
Sogeri and Javararie). 

G. media is a denizen of the dry open forest or grass lands 
characteristic of a good .stretch of the coastal country in Southern 
Papua, and I have a strong suspicion that the specimens referred to by 
Bailey l.c. belong to it rather than to G- circinaM #. However, I cannot 
find any specimens in the Queensland Herbarium referred to G. papuana 
by him. O', circinalis is a very different, looking plant and is an in¬ 
habitant of the dense rain-forests of the mountains. Schumann and 
Lauterbach (FI. Deutsch. Sehutz. Gebiete Sudsee, p. 153) place 0. 
Rmnphii Miquel as a synonym ; and as Hooker (Flora British India, 
v, 657) places 0. S^ratchleyamim as only a form of this, that would 
leave only two species recorded for the territory of Papua. 

Family PINACE®. 

( Conifer. dE.) 

Araucaria Cunninghamii Ait. F. Muell. Vic. Nat. iv, 121 ; 
Pap. PL, ii (ix), 65. Mafulu (not very abundant). 


MONOCOTYLEDON®. 

Family P AND AN ACE®. 

(Determinations verified by Prof. U. Martelli (Firenze).) 

Pandanus Balenii Martelli. Between Sogeri and Javararie. 

Freyeinetia angustissima Ridl. in Britt. Journ. Rot., xxiv. 
359. Bisiatabu (Astrolabe Range). 

Family GR AMINE®. 

(Grasses.) 

Coix Laeryma-Jobi Linn. F. v. M. Pap. PL, i (ii), 31; 
Becc. in D’Albertis’ “ New Guinea,” ii. 399 ; Bail. Rep. Visit 
B.N.G., 28; Queens. Agric. Journ., iii, 162, xxii, 150. Java¬ 
rarie (also noticed at Kabunah). 

Poiyioca macrophylla Benth. Mt. Warirata and Mafulu. 

Dimeria ornithopoda Trin. Bisiatabu (Astrolabe Range). 
A small grass growing on rocks in exposed situations. 

Imperata arundinacoa Cyr. F. Muell. Pap. PL, ii (vi), 20 ; 
Vic. Nat., Feb. 1885 ; Bail. Rep. Visit B.N.G., 28. Astrolabe 
Range. Common in open forest country almost everywhere ; 
a great pest in coconut plantations. 
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Saccharum spontaneum Linn. F. MuelL Pap. PL, i, (iii), 
4-6. Yule Island. My specimens are in a very advanced 
condition and imperfect, but seem referable to the above. 

Miscanthiis floridulus Warb. Mafulu. 

[Pollinia grata Hack. Waigani, C. N. Loudon. For the 
identification of this grass I am indebted to the Director, 
Royal Botanic Gardens, Kew, England.] 

Ischaemum cordatum Hack. Bella Vista. 

Apluda mutica Linn. F. MuelL Pap. PL, i (iii), 46. Port 
Moresby, Yule Island. 

Manisuris granularis Sw. On range between Sogeri and 
Javararie. 

Elionurius citrous Munro. Astrolabe Range. 

Ophiuris corymbosus Gsertn. Astrolabe Range. 

Heteropogon contorfus Roem. et Schult. Bunch Spear 
Grass. Bail. Rep. Visit B.N.G., 27 ; (Andropogon contortus 
Linn.); F. MuelL Pap. PL, i (iii), 46. Port Moresby. 

Andropogon sericeus R. Br. Queensland Blue Grass. Port 
Moresby ; [B. N. Guinea, without precise locality, G. M. Le 
ffunte .] 

A. annulatus Forst. Port Moresby. 

A. nardns Linn., var. grandis Hack. Port Moresby. 
My specimens of these three species of Andropogon are 
imperfect, and it is desirable that further specimens should be 
obtained to verify the specific determinations. 

Ciixysopogon aeiculatus Trim Sogeri. 

Sorghum fuivum Beauv. Port Moresby. 

Anthistiria imfcerbis Retz. A. ciliata F. Muell. Pap. PL, 
i (iii), 47 ; Bail. Rep. Visit to B.N.G., 27 (non Linn.). Port 
Moresby; Yule Island. 

Paspalum scrobiculatmn Linn. F. Muell. Pap. PL, ii (vii), 
35 ; Bail. Rep. Visit B.N.G., 28. Mafulu. 

P. longifolvum Roxb. (non Steurt.), now kept by many botanists as 
distinct from P. s^robiculatum, has been recorded by F. Muell. Pap. 
PL, i (iv), 74, and by Beceari in D'Aibertis' New Guinea,” ii, 399, as 
from Papua (British New Guinea). 

P. disticlium Linn., var. littorale (R. Br.) Bail. Yule 
Island. 

P. conjugatum Berg. Astrolabe Range ; Sogeri; Javararie. 
A common grass in rubber plantations, sides of roads, &c. 

EriocMoa punctata Hamilt. F. Muell. Pap. PL, i (iv), 74. 
Port Moresby. 
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Isachne myosotis Nees. On rocks, Kona Falls (Astrolabe 1 
Range) ; Mafulu. 

Panicum sanguinale Linn. F. MueiL Pap. PI., i (iii), 47 : 
Bail. Queens. Agric. Jo urn., iii, 161 ; Rep. Visit B.N.G., 28. 
Sogeti. 

P. crusgalli Linn. F. Muell. Pap. PI., ii (vii), 35. LaJoki 
River ; Koitaki (Sogeri District). 

P. patens Linn. Bail. Queens. Agile. Journ., xxiii, 219. 
Astrolabe Range ; Sogeri ; Mafulu. 

P. sarmentosum Roxb. Bisiatabu; Sogeri. Very abundant 
along forest tracks. 

P. indicium Linn. Bella Vista. Rather a slender form. 

P. prostratum Lam. Yule Island. 

P. plication Lam. F. Muell. Pap. PL, ii (vi), 19; Vie. 
Nat-., April 1885. Mafulu. 

Arundinella nepalensis Trin. Port Moresby. 

Thysanolsena maxima 0. Kze. Fairly common on road 
from Fofofofo to Mafulu. 

Setaria glauca Beauv. F. Muell. Pap. PL, ii (vi), 19 ; Vie. 
Nat., Feb. 1885. Bella Vista. 

Penniseium maerostachyum Trin. F. Muell Pap. Pi., 
ii (vi), 19 ; Vic. Nat., Feb. 1885 ; Bail. Queens. Agric. Journ., 
xxiii, 220. Laloki River. 

Cenehrus ecMnatus Linn. C. T. White, Queens. Agric. 
Journ., ix, n.s. 180, pi, 14. Pennisefum cenchroides Bail. 
Queens. Agric. Journ., xxiii, 220 (non Rich.). Port Moresby ; 
very common. 

Leptaspis urceolata R. Br. F. Muell. Pap. PL, ii (viii), 57 ; 
Ridley in Journ. Bot., xxiv, 300. Astrolabe Range. 

Eriaehne Armitii F. Muell. Hombrom Bluff (Astrolabe 1 
Range). 

Centotheca lappacea Desv. Bail. Queens. Agric. Journ., ix, 
41L Astrolabe Range ; Sogeri; Javararie. Very common. 

Lophatherum gracile Brongn. Hemsley in Kew Bulletin, 
1899, 115. Sogeri. 

CMoris barbata Sw. Port Moresby, 

Eleusine aristata Ehrenb. Port Moresby. 

E* indica, Gsertn. F. Muell. Pap. PL, ii (vi), 20; Bail. Rep. 
Visit B.N.G., 28. Laloki River. 
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Family PALM ACE. IS. 

A few specimens of palms collected were sent to the late 
Dr. Beecari for determination ; unfortunately he did not have 
time to identify the material before his death. The following 
species were observed but no specimens collected. 

Areca Catechu Linn. Occurs either cultivated or serni- 
wild practically throughout the territory. 

Nipa iruiicans Wurmb. Bail. Rep. Visit B.N.G., 28. 
Common along the Ethel River and its tributaries (Mekeo 
District). 

Metroxylon Rumphii Mart. (Sagus Rumphii Willd.) Sago 
Palm. 

in D* Albert is' *• New Guinea," ii, 399, records M. ’Rumphii 
from the Fly River. Sago palms are common along the coast, and 1 
also saw several along the edges of a small lake below Hombrom Bluff 
(Astrolabe Range). T did not collect specimens but have placed it under 
the above species. 

Cocos nucifera Linn. Coconut. Extensively planted about 
villages around the coast. 

Family ARACE/E. 

Epipremnum Zippelianum (Schott.) Engl. Becc. Malesia 
i, 274, tab. xx. pp. 10-12. Diene. 

Family FLAGELLARIACE.-E. 

Flagellaria indica Linn. F. Muell Pap. Pl. i (iv), 73 ; Rendle 
in Britt. Journ. Bot., xxiv, 358 ; Bail. Queens. Agric. Journ., 
iLi, 161, and Rep. Visit B.N.G., 28. Dilava ; [Samarai, IF. E. 
Armit.'l 

F. indica, Linn., var. minor (Bl.) Hook. f. Bail. Queens. 
Agric. Journ., xxiii, 219. Port Moresby ; Laloki River ; Mt. 
Warirata ; Astrolabe Range. 

With the Mt. Warirata and Laloki River plant is the following 
note:— ki Tlv* common and larger typical F. indica also present but not 
collected." 

Family COMMELINACEE. 

Pollia macrophylla Benth. Deva Deva and Mafulu. 

Commelina nudiflora Linn. Mekeo District. 

Aneilema nudifiorum R. Br. Commelina ensifolia Bail. 
Queens. Agric. Journ., xxii, 150 ( non R. Br.). Boku, Mrs. 
H. P. Schlencher. 

Mrs. Schlencker’s specimens, referred by Bailey he. to G- ensifolia, 
I think are more correctly referable to the above. 
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Forrestia Mspida Less, and A. Rich. Fofofofo. 

For the determination of this plant I am indebted to Mr. H. N. 
Ridley, C.M.G., FJR.S. 

Oyanotis capitaia C. B. Clarke. Ridl. in Journ. Bot.. xxiv, 
358. Leva Leva. 

Family LILIACEeE. 

RMpogoimm papuanmn sp. nor. 

Frntex alte scandens inermis glaberque : foliis breviter 
petiolatis an gusto -ellipticis ca. 13-17 cm. longis it 3'5-4'5 cm. 
latis coriaceis longe et obtusiuscule acuminatis trinervin 
transversis et valde reticulatis. racemis axillaribus et simplieibus 
vel terminalibus et panicuiatis ; floribus pedicellatis. 

A tail glabrous climber, branehlets unarmed. Leaves 
opposite, sub-opposite, or alternate, narrowly elliptical, 
tapering at the apex into a rather long blunt point, prominently 
trinerved and reticulate on both faces ; petiole often twisted, 
3-6 lines (‘7-1*3 cm.) long ; lamina 4§-6§ in. (12-17 cm.) long. 
IJ-lf in, (3-4*5 cm.) broad. Racemes in the upper axils, about 
H in. (4 cm.) long, bearing 2-4 (mostly 4) flowers towards the 
top ; the upper racemes forming a terminal panicle 2J-6 in. 
(6*5-15 cm.) long, branches often subtended by a narrow bract, 
up to b in. (1*8 cm.) long ; flowers on slender pedicels of 2-5 
lines (*3-1*1 cm.) long. Perianth unknown. Ovary glabrous. 

Between Kubunah and Fofofofo. 

The specimens are in young fruit only. In many ways it approaches 
the North Queensland R. album R. Bi\, var. Icptostachija, from 
which, however, it viAers in its longer more strongly veined leaves. 
Judging from the description it comes very near R. Danesii Demin, but 
differs from that species in its larger leaves, pedicellate^ Rowers, and in 
the upper racemes forming a large terminal panicle. The genus has not 
apparently been previously recorded irom New Guinea. There appear 
to be several forms of R. album , perhaps representing distinct spot ies, in 
Queens!.-urn, but the mater al at my disposal is generally of too frag¬ 
mentary a nature to base any critical work on. 

Dracaena angustifolia Roxb. Becc. in D Albertis 5 “ New 
Guinea,” ii, 399 ; F. Muell. Pap. PI., i (iv), 73 ; Ridl. Joum. 
Bot., xxiv, 357. Astrolabe Range and Sogeri. 

Cordyline terminalis Kunth. F. Muell Pap. PL, i (ii), 30 : 
Ridl. Joum. Bot., 24, 358; Bail. Rep. Visit B.N.G., 28; 
Draccena terminalis Linn. Becc. in D Albertis’ “New Guinea,” 
ii, 399. Mafulu, 

Dianella csernlea Sims. Mt. Warirata. 
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D. ensifolia Red. F. Muell Pap. PL, i (vi), 17 ; Ridl. 
Journ. Bot., 24, 358 ; F. Muell. Austr. Scientific Magazine, 
Oct. 1885; D. nemorosa Lam.; Hemsl. Kew Bulletin, 1899, 113. 
Mafulu. 

Family MUSACEAL 
(H. N. Ridley, M.A., F.R.S.) 

Heliconia Mieholfzi Ridl. Sogeri (No. 826). 

Family ZXNGIBERACEAE. 

(H. N. Ridley, M.A., F.R.S.) 

Biedelia White! Ridl. (n. sp.). 

Pianta glabra gracilis ultra 30 cm. alta. Folia lanceolata 
acuminata basi longe angustata 18 cm. longa 3 cm. lata, 
petiolo gracili 2 cm. longa, ligula brevis glabra truncata 2 mm. 
longa vagina 6 cm. longa striolata hand cancellata. R&cemus 
simplex 5 cm. longus vel ultra, decurvus terminalis, fioribus 
ad 12 pedicellis 2 mm. longis. Calyx tubulosus cylindricus 
15 nun. longus, ore obiiquo lamina ovali. Corolhe tubus 
sequilongus, lobus superior elongata 7 mm. longus lanceolata 
acuminata in acumine longo, laterales multobreviores lineari 
obionga 5 mm. longus. La helium brevius, bifidus lobis lanceo- 
latis aeumhiatus. Capsula oblongo elliptica rubra bilocularis in 
valvis 2 deh scens 1 cm. longa, 5 mm. crassa. Semina plurima 
aurantiaca. 

Deva Deva (White, 655, 613). 

Only one flower in moderate condition unfortunately, and 
that with the stamen decayed. The upper corolla-lobe has a 
peculiarly long acuminate point. The fruiting specimen 
No. 613 probably is of the same species. The fruits are peculiar 
from their dehiscing in 2 valves leaving a mass of very small¬ 
angled seeds in the centre. 

Homsiediia lyeostoma Schum. Sogeri. 405. 

Bracts red on edges, white-spotted on general ground 
area, white at base. 

Biedelia lanatiligulata Ridl. (n. sp.). 

Caulis validus 2 cm. crassus. Folia lineari-lanceolata 
acuminata basi angustata ; supeme hirtula ; subtus molliter 
hirta margine sericea 60 cm. longa 9*5 cm. lata; petiolo 
canaliculato 8 cm. longa, vaginis cancellates hirtis vel sub- 
glabrescens, ligula maxima ovata 6-7 cm, longa 2 cm. lata dense 
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Ion go-lanuginosa. Panicula lateralis valicla ; ramis 3 multi 
floris 13 cm. longis. Bractene ad bases ramonnn lincari-lanceo- 
lat;e pa py races? 15 cm. longse 1*5 cm.- latac Flores subsessilcs 
glabri. Braeteola oalyciformis tubulosa cos tat a acl basin 
angustata breviter tridentata ; 10 mm. longa. Calyx 17 mm. 
longa eylindrica costata, in mio latere fissa, dentibus 2, 
acuminatis. Petala angusta linearia. tubo calyce sequilongo. 
Labellum prof unde bifidum in lobis linearibus 2. Stylus fili- 
formis ad apice gradatim incrassatis, stigmate obconico. 

Near Fofofofo (No. 615). 

This species is very distinct in its hairy leaves and very 
large woolly ligule, and is apparently a very robust plant. 
Unfortunately the few buds which are left on the specimen 
are in a very rotten condition. 

Tapeinocheilos pubeseexis Bidl., Journ. Boi.. xxiv. 356. 
Sogeri (No. 313). 

Costus speciosus Sm. var. argyrophyllus Wall. Sogeri (No. 
414). Flowers white ; apparently identical with C. Lamingfonil 
Bail. 

Eriolopha ovalifolia Kidl. (n. sp.). 

Caulis 62 cm. longse. Folia ovata acuminata rigida, basi 
rotundata 9 cm. longa 3 cm. lata, petiolo 4 mm. longa, vagina 
3 cm. longa cancellata iigula brevi 3 mm. longa cum marginibus 
vamose pubescenti. Racemus terminalis simplex 13 em.longus 
velutino-pubescens. Bractea ad basin linearis lanceolata 
acuminata 8 cm. longa 5 nun. lata glabra. Pedicelli 3 mm. 
long! velutini ad 14. Calyx tubulosa 14 mm. longue cylindrica 
lamina ovata pubescens. Corolla tubo calyce sequante. Peta- 
lum superius oblongum-ovatum obtusum cucullatum 5 mm. 
longum pubescens, lateralia angustiora pubescentia obtusa. 
Labellum multibrevius bifidus ad medium, lobis ala tenui 
rotundata exteriore, nitus processu lineari-obtuso incrassato. 
Anthera glabra oblonga truncata retusa, crista nulla stylus 
gracilis glaber. Stilidia minuta. 

Deva Deva (White, 656). 

This species is peculiar in its ovate rigid leaves and 
apparently complete absence of anther-crest, in spite of which 
it appears to be in other respects an Eriolopha, The stamen 
is notched at the top, the anther-cells projecting as two short 



CONTRIBUTION TO OUR KNOWLEDGE OF PAPUAN FLORA. 21 


points. The lip is as usual very small, and deeply bifid, each 
lobe consisting of a thin outer rounded wing while the inner 
edge is more fleshy and prolonged into a short blunt point. 

Owing' to the poorness of the material to hand several other 
specimens of Zingiberaeeae could not be specifically determined. 


Family MARAXTACEhE. 

(H. N. Ridley. C.M.G., M.A., F.R.S.) 

Donax cannselormis Ridl. Sogeri. Common all over the 
eastern islands. 

Cominsia Guppyi Hemsl. Between Sogeri and Javararie. 

I am inclined to agree with Schumann that Cominsia Guppyi 
Hemsl. and C. gigantea are the same species. 

Phrynium eapiiatum Willd. Sogeri. A common plant. 
In fruit only. The species is recorded from India. Cochin 
China, China, and Java, but I am doubtful as to whether the 
Malay plant is not distinct from the Indian one. 

Pliaceloplirynium Whitei Ridl. (n. sp.) 

Caulesgracilis 30 cm. longis vel ultra. Folium lanceolatum 
acuminatum basi subacute subimequilaterum 24 cm. longum. 
7*5 cm. latum petiolo 10 cm. longo. Pedimculus 10 cm. longus 
gracilis panicula 6 cm. longa ; ramis paucis congestis. Bractese 
lanceolate sieese 8 mm. longa, vel minora. Flores parvi vero- 
similiter albi, pedieellis 2 mm. longis ad 1 cm. crescentibus. 
Ovarium oblongum pubescens 1 mm. longum. Sepala 3 mm. 
longa late lanceolata acuminata. Corolla tubo sepalis equi- 
longo lobis late oblongis obtusis, reeurvis. Labellum obovatum 
rotundatum, integrum. Anthera linearis. 

Mekeo District (807). 

A small-sized plant with a short many-spiked dense 
panicle. The whole flower 1 cm. long. Allied to an undescribed 
Borneo species. Though the inflorescence in these plants is 
much smaller than in typical Phacelophrynium , I think that 
as far as its structure goes it is best to keep them in this genus. 

The collection also includes specimens of some other Marantacese 
which owing to poorness of material could not be specifically determined. 

Monophrynium sp. Mafulu (420). A fruiting specimen of 
a large plant with broad cut-up leaves as in Phrynium fiss ifolium 
Ridl. The fruit resembles that of Monophrynium fasciculatum 
Schum., but is less acutely angled. The specimen is too 

e.s.— c. 
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incomplete (all the bracts having fallen) to describe adequately, 
but it is evidently an undescribed plant allied to Monophryniwm 
and Oominsia. 

Phacelopluyninm sp. 

Caules graciles 60 cm. alti. Folium lineari-oblongum; 
valclevenosum costa alto elevata basi cuneato 32 cm. ion gum 
6 cm. latum, petiolo 18 cm. longo. Panicula brevis 8 cm. longa,. 
pauce ramosa. Bractese tenuiter papvracea lanceolata 
acuminata 3 cm. longa 5 mm. lata. Flores non visi. Panicula 
fructifera ramis validulis 4 cm. longa 5 cm. lata. Capsula 
obtuse triquetra globosa 1 cm. longa et- lata. 

Deva Deva (632); Central Division (825). 

This species is notable for the prominence of the nerves, 
especially on the back of the leaf when dry, and the small 
size of the few-branched panicle with the thin lanceolate brown 
bracts. 

The collection also contains another more typical 
Phacdopkrynium with large leaves and a panicle of 3 
branches 15 cm. long of distichous stout bracts 3-4 cm. long, 
2 cm. wide, in which are smooth, polished, yellow, triquetrous 
capsules 1*5 cm. long in pairs on very short peduncles. It is 
to be hoped that complete specimens of this fine plant may be 
obtained. Sogeri (No. 406). 

Family ORCHIDACEaE. 

A complete account of the Orchid a com collected has 
already been published under the joint authorship of Dr. R. S. 
Rogers, TLA., and myself in the '* Transactions and Pro¬ 
ceedings of the Royal Society of South Australia/’ vol. xliv, 
pp. 110-119, plates v-viii. 


DICOTYLEDONS m. 

Family CASUARINACEdE. 

Casuarina nodiflora G. Forst. F. MueLL Pap. PI., ii (vi), 6. 
Astrolabe Range and Mafulu District. A very common tree 
in the first-mentioned locality. 

G. equisetifolia R. & G. Forst. F. Muell. Pap. PL, i (i) 
12 ; Bail. Rep. Visit B.N.G., 28, and Queens. Agric. Joum., 
xxii, 149 ; Foxworthy Ann. Rep. Papua, 1909-10, 114. I did 
not see this growing wild, but there is a fine avenue of these 
trees planted along the esplanade road at Port Moresby. 



CONTRIBUTION TO OUR KNOWLEDGE OF PAPUAN FLORA. 


23 : 


Family PIPERACE-.E. 

Piper miniature. Bi. Bisiatabu. A climbing Pepper with, 
long red fruiting-spikes. 

Family FAGACEJE. 

(Order Cupulifeile.) 

Quercus sp. Deva Deva. 

Castanopsis Scklenckerse Bail.. Queens. Agric. Joum., 
xxii, 149. Mafulu. Large tree, dense foliage, common. 

Family ULMACEBE. 

Trema virgata BL, var. seabra Bl. Lanterbaeh Beitr. FL 
Pap., iii, 312 ; ( T . cannabinn F. Muell. Pap. PL. i (iii), 40 ; 

T . aspera BL, var. viridis (BL) Benth.). Port Moresby. 

Family MORACE2E. 

Fatoua japoniea BL Yule Island ; Port Moresby, F .. 
Cowley . 

Cudrania javanensis Trecul. Laloki River. 

Artocarpus ineisa Forst. Becc. in D’Albertis’ New 
Guinea,” ii, 39S ; Bail. Rep. Visit B.N.G., 27. Port Moresby ; 
Laloki River; Mekeo District; Yule Island. Not collected, 
but common wild or cultivated through the whole of the coastal 
country. 

Ficus infectoria Roxb. Sapphire Greek. 

F. Rigo Bail., Queens. Agric. Joum., i, 235. Yule Island.. 
A handsome tree, much planted about Port Moresby. 

F. refusa Linn. Yule Island. For ornamental planting 
this tree is one of the very best of the Figs, having a great 
spread of dense dark-green foliage. 

[F. fistulosa Reinw. Ambasi, Rev. Copland King ; S.E. 
New Guinea, H. 0. Forbes (ex Nat. Herb. Melb.) ; Sogeri, 

H. O. Forbes (ex Nat. Herb. Melb.)] 

F. myriocarpa Miq. Javararie. 

It is with some hesitation that I refer these spe* imens to F. 
myriocarpa; the leaves are densely hirsute but scarcely hispid and 
certainly not hispid on both surfaces. The identification wants confirming 
with better material. 
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Family URTICACEA3. 

Elatostemma lineolatum Wight, var. integri£olium Hook. 
Between Sogeri and Javararie ; Dilava ; Mafulu. 

E. sesquifoliiim Hassk. Bisiatabu (Astrolabe Range). A 
form with the leaves pubescent on both upper and lower 
surfaces. 

E. sessile Forst. Dilava. 

My collection also contains several other species of Elato -Jemma, but 
in too bad a state for determination. 

Pouzolzia Mrfca Hassk. (P. quinquenervis Bonn.). F. Mug 1 !. 
Pap. PL, i (ill), 40. Mafulu. 

Pipturus incanus (Bl.)Wedd. (P. velutinns Wecld.) Besc. 
in D'Albertis J “ New Guinea,” ii, 398 ; F. Mueli. Pap. PL, 
i (iv), 60; (P. argenteus Bail., Queens. x4gric. Journ., xxiii, 
219 (non Wiild.)). Port Moresby. 

I follow Mueller and others in keeping the Papuan plant as 
P. incanus; in general appearance, however, it can hardly be dis¬ 
tinguished from the common Australian P. argenteus. All my specimens 
and Mrs. S?hlencker s, referred to P. argenteus by Bailey l.c., are slightly 
seahrid on the upper surface of the leaves. 

Leucosyke capiteilata Wedd. Dilava. 

Family PROTEACEHL 

Grevillea pinnatifida Bail., Occasional Papers on the Queens¬ 
land Flora, 6 (1886) : G. Edelfeldtiina (name only) F. M. 
in Vie. Nat., Feb. 1S85, and Pap. PL, 2 (vi), 9 ; Lauter- 
bach, Beitrage zur Flora Papuasien, iii, 329. Astrolabe Range 
(very abundant). 

This tree is very abundant on the Astrolabe Range and averages 
30-40 ft. high. I was unable, however, to gather either flowers or 
fruits, ami Mueller named his G. Edelfeldtiana from leaves only. The 
leaves, however, are exactly those of the North Queensland G. pinnatifida , 
and consequently I have reduced Mueller’s name to a synonym. Mueller's 
name had a year's priority o^er Bailey’s, but as it was unaccompanied 
by a description of any sort it should lapse in favour of the latter. I am 
indebted to Prof, A, J. Ewart for having compared my Papuan material 
with Mueller's type in the National Herbarium at Melbourne. 

G. subargentea sp. nov. 

Arbor medioeris, ramulis junioribus sericeo-pubes- 
centibus ; foliis junioribus ea. 30*5 cm. longis alte 3-5 lobatis, 
lobis 1 *2-2*5 cm. latis, subtus sericeo-pubeseentibus ; foliis 
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maturis integris vel breviter lobatis, lanceolatis vel falcato- 
lanceolatis, subtus sericeo-pubescentibus utrinque reticulatis 
subtriplinervis racemis ca. 16*5 cm. longis : floribus ignotis ; 
fructu ellipsoideo, ca. 2’5 cm. longo. 

A medium-sized tree, the very young parts clothed with 
white appressed hairs. Leaves on coppice shoots or young trees 
deeply pinnatifid into 3-5 lobes, about 1 ft. (30*5 cm.) long, 
the individual lobes 1-1 in. (1 *2-2*5 cm.) broad ; adult foliage 
entire or slightly lobed, lanceolate, sometimes somewhat- 
falcate, tapering at the base into a petiole of 6-8 in. (15-20 cm.) 
long, varying in width from l-2f in. (2*5-7 cm.), under surface 
silky pubescent; both faces in the dried specimens prominently 
reticulate with very oblique veins and veinlets, a pair of 
secondary veins running parallel with the midrib about half¬ 
way between it and the edge of the leaf. Racemes (only seen 
in fruit) up to 61- in. (16*5 cm.) long. Flowers unknown. 
Follicle woody, ellipsoid, slightly compressed, not stipitate. 
1 in. (2*5 cm.) long, 7-8 lines (1*5-1*S cm.) broad on a pedicel 
of 2 lines (5 mm.). 

Leva Leva (Nos. 643 and 653). 

In systematic position this species comes between the East 
Australian G. pinnatifida and G. Hilliana . 

[G. densiflora sp. nov. 

Arbor, ramulis robustis ; foliis petiolatis, petiolo pubes- 
cente, lanceolatis vel obovato-lanceolatis supra glabrescentibus, 
subtus minute lepidotis, nervis lateralibus cireiter 20 ante 
marginem conjunctis, juxta marginem nervo altero marginal! 
unitis ; racemis simplicibus axillaribus clensifloris cum pedicellis 
et floribus ferrugineo-pubescentibus; pistilo glabro ovario 
stipitato. 

A tree, branclilets stout. Leaves petiolate, petiole about 
8 lines (1*7 cm.) long, clothed with an appressed pubescence ; 
blade 4-1-84 in. (11*5-30*7 cm.) long, about 2 in. (5 cm.) wide, 
lanceolate or ohovate-lanceolate, upper surface glabrescent, 
under surface densely covered with minute gland-like 
scales, both-faces reticulate; the midrib and main nerves 
prominent, main lateral nerves about 20 on each side 
of the midrib, about I-l-J- line (2-3 mm.) from the 
margin arching into a prominent intramarginal vein. 
Racemes very densely flovrered, about as long as the leaves, 
rhachis densely pubescent with appressed somewhat strigose 
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hairs. Pedicels 3-4 lines (6-9 mm.) long, pubescent with some¬ 
what strigose hairs. Perianth segments 4 lines (9 mm.) long, 
clothed on the outer surface with appressecl strigose hairs. 
Pistil glabrous ; ovar} r stipitate on a gynophore 1J line (3 mm.)* 
Fruit not seen. 

Boku, British New Guinea, Mrs. H. P. Schlencker. 

This new species is quite unlike any other Papuan or Australian 
Grevillea known to me. The specimens were collected by Airs. Schlencker 
in 1909 and referred by the late F. M. Bailey as near Finschia rufa 
YVarbg. It may, when the fruit is known, prove a species of Finschia , 
but it differs from F. rufa and F. chloroxantha , the only known members 
of the genus.] 

Helicia validinervis sp. nov. 

Arbor, ramulis glabris; foliis petiolatis lanceolatis sensim 
longe acuminatis mtegris utrinque glabris reticulatis nervis 
subtus prominentibus ; racemis laxifloris rhachide pubescente ; 
floribus geminatum pedicellatis peclicello dense pubescente ; 
perianthii segmentis ferrugineo-pubescentibus ; ovario hirsuto, 
stylo glabro. 

A tree, branchlets glabrous, finely striate. Leaves distinctly 
petiolate, petiole £-1 in. (P3*2-5 cm.); blade lanceolate, 
tapering at the apex into a long acuminate point, 7-11^ in. 
(18-29 cm.) long, glabrous, green on both faces, strongly nerved, 
main nerves prominently raised on the under surface, reticula¬ 
tions distinct between them, margins entire. Racemes shorter 
than the leaves, about 7 in. (18 cm.) long, rhachis clothed 
with rather long, scattered, ferruginous hairs. Flowers on 
pedicels of about 1 line (2 mm.) ; pedicels and perianth seg¬ 
ments ferruginous-pubescent, ovary densely clothed with long 
villous hairs. 

Mekeo District. 

A racing previously ret*or, led Papuan species H. veil 11 : nervis approaches 
very elose’v to H. ioriceliaisU Laut., which differs from it in its smaller 
leaves insensi’ ly tapering at the base into a petiole. From H. Forbesiana 
it differs in its larger flowers ami smaller less prominently veined leaves. 
Lauterbaeh s key to the Papuan species of Helicia (Beitrage zur Flora 
von Papuasien, iii, 330} places H. Forbeslana among those with a 
glabrous rhachis, whereas sne-irams from the National Herbarium, 
Melbourne, and collected by Forbes, show the rhachis to be clothed with 
scattered ferruginous hairs. 

H. latifolia sp. nov. 

Arbor, ramulis lenticellatis ; foliis utrinque glabris 
prominule reticulatis supra nitidis late lanceolatis vel elliptico 
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lanceolatis integris breviter petiolatis, petiolis incrassatis : 
racemis laxifloris, fioribus pedicellatis, pedicellis ferragineo- 
pubescentibus ; perianthii segmentis 9 mm. longis fere glabris ; 
pistillo glabro. 

A tree, branchlets lenticellate. Leaves shortly petiolate, 
petiole stout, 1-3 lines (2-6 mm.) long ; blade broadly lanceolate, 
glabrous on both sides, veins and reticulations fairly prominent, 
upper surface rather glossy, apex bluntly acuminate, 5-8 in. 
(13-10*7 cm.) long, 2-|-4J in. (6*5-11 cm.) broad, margins entire. 
Racemes about as long as or longer than the leaves : rliachis 
clothed with a few ferruginous hairs. Flowers in pairs but 
pedicels distinct to the base, pedicels 1-1-2 lines (3-4 mm.) long, 
thinly ferruginous-pubescent. Perianth 4 lines (9 mm.) long, 
glabrous except for a few brown hairs on the outer surface. 
Ovary and style glabrous. 

Deva Deva. 

Amongst previously recorded Papuan species Hdkla lad folia 
approaches most closely to H. moluccana, which differs in its quite 
glabrous inflores?enee and narrower leaves. 

Banksia dentata Linn. f. F. Muell. Pap. PL (ii), 28; 
Beccari in D'Albertis* ** New Guinea," 2, 398 ; Lauterbach in 
“ Beitrage zur Flora von Papuasien,*' iii, 334. Astrolabe 
Range (very common). 

Family LOR ANT H ACE 7E. 

(By W. F. Blakely, Botanical Assistant, National 
Herbarium. Sydney.) 

Loranthus L. 

Subgenus I.—Eulora nth us Engl. 

Section I.— Dactyliophora van Tiegh. 

Series I.— Euamyema Engl.—B. Cvmulati. 

Loranthns fearfoellatus Blakely n. sp. 

Glaber; ramis robustis nodis subtumidis ; foliis 
oppositis late spathulatis ; vel ellipticis, petiolatis, coriaeeis, 
5-7 nerviis, 3-9 cm. longis, 2-5 cm. latis ; cymis interaxillaribus, 
foliis brevioribus, 3-6 ramis ; fioribus in triadibus, intermediis 
sessilibus ; peduneulo comnnmi tenue, 15mm. longo ; pedicellis 
•5-7 mm. longis ; calyce lato cupulare irregulariter denticulato ; 
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alabastris cylindraeeis 25 mm. longis ; petalis liberis 5-6 apice- 
barbatis ; antheris linearibus adnatis 4 mm. longis, fructus 
non vidimis. 

Glabrous shrubs, branches rather stout, nodes somewhat 
prominent or swollen ; leaves opposite, broad spathulate to 
broadly elliptical, undulate, tapering into a short stout petiole, 
6-9 cm. long, 2-5 cm. broad, somewhat coriaceous, 5-7-nerved, 
the second pair confluent with the median nerve 1-3 cm. from 
the base, the upper portion branched, spreading, flexuose or 
looped. Cymes intemodous, single or in pairs, shorter than 
the leaves ; common peduncle slender, 15 mm. long, 3-6- 
branched ; flowers arranged in triads, the middle one of each 
triad sessile, the two lateral on short pedicels. Bracts broad 
lanceolate, concave acute, 2 mm. long, minutely ciliate at the 
apex, shorter than the calyx. Calyx broadly cupular, irregularly 
denticulate. Buds slender, cylindrical, 25 mm. long; petals 
5-6, free, narrow-lanceolate, bearded on the inside with a tuft 
of red-brown semi-deciduous hairs. Filaments narrow, 4-5 mm. 
long; anthers adnate, linear, 4 mm. long. Style angular, 
broader towards the base, 27 mm. long ; stigma small, capitate. 
Disc prominent. Fruit not seen. 

Astrolabe Range, on Eucalyptus (No. 231). 

As far as I am aware this species does not appear to answer the 
description of any previously described species, and I therefore propose 
the name L. barbellatus on account of the petals being bearded inside at 
the apex. Its nearest affinity is L. Queenslandicus Blakely MSS., from 
which it differs in the more strongly marked venation and undulate leaves,, 
different shaped calyx, bracts, and relatively smaller and finer pedicels., 
also in the domed disc. The filaments of L. queenslandicus are twice 
the length of the anthers, those of L. barbellatus are about the same 
length. The inflorescence, the only one I saw in situ , is intemodous. 
Whether this is a constant character remains to be proved, as I have 
not seen it in any of the Australian species investigated by me. This 
species resembles somewhat X. novce-guince Bail, in the foliage, but 
the inflorescence is not the same. 


Subgenus II.— Dendrophthce Mart. 

L. odontocalyx F. v. M., var propria Blakely var nov. 

Vestimentum surculorum juvenilium atque inflores- 
eentiffi minute rufro-cinereum. Folia macro plerumque late 
lanceolata, 5-10 cm. longa, 2-5 cm. lata, petiolata ; petiole 
1-2 cm. longse. 

Vestiture of the young shoot and the inflorescence minutely 
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rufous-hoary. Leaves thin, usually broad-lanceolate, 5-10 cm. 
long, 2-5 cm. broad, petiolate ; petioles 1-2 cm. long. Inflores¬ 
cence and structure of the flowers the same as L. odontocalyx , 
but the calyx is often entire, sometimes split on one side, and 
minutely and irregularly toothed. 

Yule Island, on Inocarpas edulis , se Corolla tube yellow ; 
lobes red. 55 (No. 736.) 

This variety is intermediate between L. odontocalyx F. v. M. and 
L. viiellinus F, v. M. It has some of the characters of both, and yet 
dissimilar. The typical L. odontocalyx has a hoary vestiture, whilst the 
vestiture of L. vitellinus is ferruginous tomentose. That of the new 
variety is partly both. 


IT.—VISCOIDEJE. 

VlSCTJM. 

Section I.—Ploinixia Korth. 

Series I.—Isanthemum van Tiegh. 

Viscum verruculosum Wight et Arn. in FI. Inch Oil, i, 279. 
Yule Island (No. 720). Fruit immature, cylindrical, contracted 
at the base, prominently verrucose. 

This specimen agrees somewhat with F. orientate Willcl., as figured 
in Blame's Flora Java, t. 24, but it is more applicable to the description 
of V. verruculosum , especially in the shape and character of the fruits, 
as will be seen presently. J. D. Hooker, in Flora British India, v, 224, 
describes the fruits of V. orientate Willd. as 44 globose, smooth.'" Kurz. 
in Forest Flora, British Burma, ii, 324, states that they are 44 globular, 
the size of a pea."’ Wight in Illustrations of Indian Botany, p. 68, pi. 122, 
depicts a smooth elliptical fruit, while in his FI. Ind. Ori. l.c. he describes 
the fruits as “ (purple) somewhat globose, copiously and minutely 
dotted.'" In the same work the fruits of V. verruculosum are described 
thus :— 44 Berries (very immature) linear-oblong, covered with little 
warts. 1 ’ 

There is a footnote which runs— 44 Dr. Wight made the following 
memorandum when he collected the specimen : Fruit long, slender, 
warty, lateral ones of each fascicle cemuous, leaves and plant very like 
F. orientate, of which it is perhaps a variety. Keeble in the Loranthaceae 
of Ceylon, Trans. Linn. Soc. Lond., 2ndser., Botany, vol. v, pt. iii, p. 115 
(1896), describes the fruits of F. orientate as 44 small green, somewhat 
lenticular with oval outline.” 

Trimen in Handbook Flora Ceylon, iii, 471, is inclined to the opinion 
that the Ceylon plant which has 44 much warted fruits ” is F. verruculosum 
W. & A. 

It appears to me that further investigation will prove this to be a 
valid species. The new locality is an extension to its previously known 
range, and the species is an addition to the Flora of New Guinea. 
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Section II.— Aspidinia Korth. 

V, angulatum Heyne. Astrolabe Range (No. 344). 

As far as I am aware this species has not been recorded previously 
for the mainland of New Guinea. It has an extensive Oceanic range, 
extending from India to the Philippine Islands, New Guinea, Thursday 
Island, Prince of Wales Island, and thence to Australia. 


Family SANTALACE^E. 

Exocarpus latifolia R. Br. F. Muell. Pap. PL, 1 (1), 10. 
Port Moresby. 

Family OLACACE.F. 

Opilia amentaeea Roxb. F. Muell. Pap. PL, i (iv), 53. 
Yule Island. 

Cardiopteris moluecana Blurae. C. lobata Bail. Queens. 
Agric. Joum., xxiv, 20 (non R. Br.). Yule Island. 

Family ARISTOLOCHIACE,®. 

Aristolochia Tagala Cham. Sogeri. 

My specimens are in fruit only but agree veil with specimens of 
this Philippine plant received from the Bureau of Science, Manila, P.l. 

Family POLYGONACEJE. 

Polygonum barbatum Linn. F. Muell. Pap. Pl., i (iv), 58. 
Sogeri. A glabrescent form. 

P. chinense Limi. Hemsl. Ke\v Bulletin, 1899. 108. 
Mafulu. 

P. alatum Buck., var. nepalense Hook. f. Bella Vista 
(about 5,000 feet). 

Family AMARANTAC'E.®. 

Amarantus viridis L. Port Moresby. A common weed. 
Cyathula prostrata Blume. (C. (jcuicul&lu Lour). Javararie. 

Family CARYOPHYLLACE-®. 

Drymaria diandra Bl. F. Muell. Pap. PL, i (v), S6. Java¬ 
rarie. A common weed along damp plantation tracks. 

Family RANUNCULACE.E. 

Clematis Piekeringii A. Gr. Sogeri. 



'CONTRIBUTION TO OUR KNOWLEDGE OF PAPFAN FLORA. 31 


Family ANONACE,E. 

[Uvaria purpurea (Bl.) var. neoguineensis (Engl.) Diels. 
(U. neoguineensis Engl.) Boku, Mrs. H. P. Schlencker.] 

Eupomatia laurina R. Br. F. Muell. Pap. PL, ii (vii), 26. 
Astrolabe Range. 

Several other Anonaceae were collected, but as they are in fruit only 
it is impossible to trace the species down; there are also several other 
Papuan Anonacese in the Queensland Herbarium in like condition. 

Family MYRISTICACE/E. 

Myristica subalulata Miq. Warb. Monogr. Myristic., 486. 
Sogeri District; Mafulu. 


Family LAURACE.E. 

Litsea calophyllantha K. Sch. Dilava. 

My specimens are in fruit only but the leaves agree well with 
specimens collected by Dr. Karl Weinland. The fruits (not previously 
described) are—Elliptic, about 1 in. (2*5 cm.) long and -1 in. (L2 cm.) 
long, seated on the slightly enlarged calyx. 

Cryptooarya triplinervis R. Br. Yule Island. 

Differs from the typical Australian C. trijjUnerui# in the under 
surface of the leaves only being thinly pubescent with tufts of hairs 
in the axils of the primary veins. Some North Queensland specimens 
are inclined to be glabreseent but not to so marked a degree as the 
Papuan plant. My specimens are in fruit only and when better known the 
Papuan plant may be found worthy of varietal or even specific distinction. 

Cassytha pubeseens R. Br. Port Moresby. 

My specimens are more or less densely pubescent, even on the older 
stems. 

fC. filiformis. British New Guinea—without precise 
locality, Sir Wni. Macgregor.] 

In addition to the above my Lau race re material includes three species 
of ('innamomum in leaf only ; one of these—a large tree from Sogeri— 
possesses a bark with a very strong cinnamon-like odour. 

Family C APP ARID ACE jE. 

Polanisia viscosa DC. F. Muell. Pap. PL, i (iv), 52 ; Bail. 
Rep. Visit B.N.G., 27. Port Moresby. 

Capparis umbellata R. Br. Port Moresby ; Yule Island. 

C. qtuiniflora DC. F. Muell. Pap. PL, i (i), 5 ; Lauterbaeh 
Beitr. FI. Pap., iv ? 112. Port Moresby. 
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C. iueida R. Br. Port Moresby. 

Mueller has recorded C. nobilis as a Papuan plant, and my collec¬ 
tions include two other species, but both too fragmentary to name 
specifically. 

Family NEPENTHACEcE. 

Nepenthes Kemiedyana F. Muell. F. Muell. Pap. PL, i (ii). 
20 ; Bail. Rep. Visit B.N.G., 28 ; Bail. Queens. Agric. Journ., 
xxii, 148 Astrolabe Range. A climber in swampy ground 
round edge of a small lake below Hombrom Bluff. 

My specimens bear male flowers only ; the spikes are more slender 
and the flowers not so crowded as in the typical plant ; it may when 
fruit are available prove distinct. Mrs. Schleneker's specimens referred 
to by Bailey he. are in fruit and typical. 

N. Moorei Bail. Astrolabe Range. Very common in dry 
open forest country near Bisiatabu. The specimens seem to 
agree well with the Australian plant. 

Family PITTOSPORACEiE. 

Pittospomm ferragineum Ait. F. Muell. Pap. PL, ii (vi), 
4 ; Vic. Nat. April 1885 ; Bail. Queens. Agric. Joum., ix, 410. 
Mafulu. 

Family ROSACELE. 

Rubus moiuccairas Linn. Hemsley Kew Bull. 1899, 99 ; 
Bail. Queens. Agric. Joum., xxii, 148, and xxiii, 220. Astrolabe 
Range and Mafulu. 

R. rossefolius Sin. Hemsley Kew Bull. 1899, 99 ; F. Muell. 
Pap. PL, ii (vii), 29 ; Bail. Queens. Agric. Joum., xxiii, 220. 
Astrolabe Range and Mafulu. 

Family LEGUMINOSLE. 

Albizzia procera Benth. Bail. Rep. Visit B.N.G., 28. Port 
Moresby. A very common tree. 

Acacia farnesiana Willd. Port- Moresby. Fairly common, 
perhaps naturalised. 

A. anriculseformis A. Gunn. Port Moresby. Fairly 
common. 

Afzelia bijnga A. Gray. Bail. Queens. Agric. Joum., vii, 
348. Laloki River ; Yule Island. The timber, locally known 
as t£ Melila,” is the principal hardwood of the territory. 
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Bauhinia sp. Port Moresby. A scrambling sbrub ; 
leaflets free to the base, obliquely oblong, about 1-J in. (4 cm.) 
long and about 1 in. (2*5 cm.) broad. Pods thick and woody. 
Probably represents a new species but the flowers are unknown. 

Cassia alata Linn. Ringworm Bush. Naturalised and very 
common about Port Moresby. 

Csssalpinia Bonducella Roxb. Port Moresby. It is recorded 
by Mueller in Pap. Pl. ; i (iii), 43, from Damley Island. This, 
however, is Queensland territory. 

C. nnga Ait. Bail. Rep. Visit B.X.G., 28 ; Proc*. Roy. Soc. 
Queens., xviii, 1. Yule Island. 

Crotalaria jraicea Linn. F. Muell. Pap. PL, i (iv), 61. Port 
Moresby. 

C. linifolia Linn. f. F. Muell. Pap. PI., i (iii), 42 ; Bail. 
Rep. Visit B.X.G., 27. Port Moresby. 

C. calyeina Schranck. Sapphire Creek. 

C. striata DC. Port Moresby. 

I saw this plant growing about the town but omitted to gather 
specimens. 

Psoralea badocana (Blanco) Benth. Port Moresby ; Yule 
Island. This rather pretty blue-flowered plant is very abundant 
at the localities mentioned. 

Indigofera linifolia Retz. F. Muell. Pap. PL, i (iii), 42. 
Yule Island. 

I. enneaphylla Linn. F. Muell. Pap. Pl. ? i (iv), 61. Port 
Moresby. 

I. trifoliata Linn. F. Muell. Pap. PL, i (iii), 42. Sapphire 
Creek. 

I. viscosa Lam. F. Muell. Pap. PL, i (iv), 61. Port 
Moresby. 

Teplirosia vesdta Vog. Sapphire Greek and Astrolabe 
Range. 

T. astragaloides R. Br. T. vest it a Bail. Queens. Agrie. 
Joiirn., xxiii, 218 (non Vogel). Port Moresby. 

A very common plant about Port Moresby., The flowers are whitish 
or with a faint purplish tinge and are borne in elongated racemes. The 
leaves are silky above, hence the Papuan plant would go under the 
variety (?) macrostachya Benth. ; this variety, however, does not seem 
.a very well-marked one. The specimen referred to by Bailey he. as 
T, vest It a belongs here. 
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Sesbama aculeata Pers. F. Muell. Pap. P1. 5 i (iv) 5 62. Port 
Moresby, 

Stylosantb.es mueronafa Willcl. Port Moresby. 

Very abundant in the streets and roads of the town area ; probably 
introduced. In North Queensland this plant has attracted considerable 
attention as a fodder. 

Desmo&mm umbellatum DC. F. Muell. Pap. PL, i (iii), 
42. Port Moresby (very common). 

D. pnlchellum Benth. F. Muell. Vic. Nat. Feb. 1885 ; 
Pap. P1. 5 ii (vi), 7. Sapphire Creek and Astrolabe Range. 

D. gangeticum DC. F. Muell. Pap. PL, i (v), 88. Sapphire 
Creek ; Yule Island. 

D. parvifolium DC. Sapphire Creek. 

D. Scalpe DC. Mafulu. 

D. triquetrum DC. F. Muell. Pap. PL, ii (vi), 7. Astrolabe 
Range. 

D. papuanum n. sp. 

Fruticosa erecta, ramulis griseo-pubescentibus ; foliis 
petiolatis, unifoliolatis vel raro trifoliolatis, foliolis oblongis 
utrinque pubescentibus, terminali maximo, lateraiibus duplo 
vel triplo brevioribus; racemis terminalibus, rhachide pedi- 
cillisqne fernigineo-pubescentibus, floribus violaccis ; bracteis 
late lanceolatis acuminatis striatis pubescentibus ; leguminibus 
ferrugineo-pubescentibus, articulis 7-9. 

An erect brandling shrub about 3 ft. (1 m.) high. Brandies 
woody, dotlied with grey hairs, young branchlets densely so. 
Leaves usually 1-foliolate, sometimes 3-foliolate ; petiole about 
i in. (2 cm.) long, grey-pubescent; leaflets oblong, clothed 
on both faces with long silky hairs, particularly the under 
surface ; single or end leaflet I-U in. (2*5-4 cm.) long, H in. 
(1*4-2 cm.) broad ; side leaflets when present much smaller, 
about i in. (1*4 cm.) long and £ in. (7 mm.) broad ; stipules 
4 lines (9 mm.) long, silky-pubescent. Racemes terminal, 1-11 
in. (2*5-3’S cm.) long, rhachis closely and densely ferruginous- 
pubescent ; bracts hirsute with yellow hairs, broadly lanceolate, 
acutely acuminate, closely striate, about o lines (1*1 cm.) long 
and 2 lines (4 mm.) broad. Flowers blue-violet ; pedicels 
ferruginous-pubescent. 2-3 lines (4-7 mm.) long ; calyx about 
1 line long ; standard 5 lines (1*1 cm.) across ; wings and keel 
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each 4 lines (9 111111 .) long ; ovary densely clothed with long 
white hairs. Pod about 1 in. (2’5 cm.) long, of 7-9 articles, 
ferruginous-pubescent with spreading hairs. 

Astrolabe Range [Stephansort, bei Erima am Strande, 
Lewandowshy n. 62 am 20 Aug. 1899.] 

Closely allied to D. poly carpum from which it is easily distinguish¬ 
able by several features, as for instance its usually 1-foliolate leaves, 
pubescent- non-striate stipules, more generally pubescent character, larger 
flowers, and larger ferruginous-pubescent pods. Lewandowsky's plant 
(referred by Schumann and Lauterbach in " Die Flora der Deutsche- 
Schutzgebiete in der Siidsee” to D. poly carp um) I would refer here. 

Alysiearpus vaginalis DC. Port Moresby (with oblong 
leaves) ; Yule Island (a form with very narrow-lanceolate 
leaves). 

Uraria lagopoides DC. Mt. Warirata ; Yule Island. 

Phylaeium bracteosum Benn. Javararie; Sogeri; Mafulu 
(a very common climber) ; [Boku, Mrs. Ii . P. Sch Pucker.] 

Dalbergia densa Benth. Bail. Rep. Visit B.N.G., 28. Yule 
Island. A form with large leaflets, the leaflets up to 2 J in. 
long and 1 \ in. broad. 

B. monosperma Dalz. Port Moresby. A common climber 
on the coast over mangrove trees, etc. 

Denis uiiginosa Benth. Yule Island. Known in Papua 
under the name of “ Dynamite Plant” from its use by the 
natives as a fish-poison. 

Inocarpus eiulis R. & G. Forst. Bail. Ann. Rep. B.N.G. 
1900-01, 142 ; Queens. Agric. Joum., xxii, 147. Yule Island. 

Abrus preeatorius Linn. F. Muell. Pap. PL, i (iv), 62. Port 
Moresby. 

Cliioria ternatea Linn. Port Moresby. 

This pretty little climber is seen everywhere about the town, over 
the fences of the native gardens, etc. Flowers varying from almost 
white to very deep blue. 

Glycine tomentosa Benth. Y r ule Island. 

Erytiirina indiea Lam. Coral tree. F. Muell. Pap. PL, ii 
(vi), 8 ; Bail. Rep. Visit B.N.G., 27, 2S. Port Moresby ; Yule 
Island. 

Mucuna gigantea DC. Yule Island. 
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M. Kraefckei Warb. Schum. & Laut. Nach.tr. Flora cler 
Doutsch. Schutzg, Sudsee 278. Sogeri. 

Fairly common ; a most magnificent climber with brilliant scarlet 
flowers. This and ill. Bennett it F. Muell. both go under the name of 
“ D'Albertis' Creeper.” 

M. Stanleyi sp. nov. 

RamuliSj ferrugineo-hrrsutis : foliis longe petiolatis, 
foliolis amplis breviter petiolulatis subtus dense ferrugineo- 
pubescentibus suborbicularibus apice acuminatis lateralibus 
maxime obliquis, stipellis filiformibus, pannicula ferrugineo- 
hirsuta: calyce fere ad medium 4-lobo (bilabiate) tube 
utrinque hirsuto, legumine 3-5 spermo, valvis lamellis obliquis 
imbricatis munitis. 

A large forest climber, branchlets and petioles hirsute 
with, long rust-coloured hairs. Leaflets nearly orbicular or 
lateral ones very oblique, apex acuminate, very thinly 
pubescent above, densely ferruginous-pubescent beneath, 
lateral ones 4-5 i in. (10-14 cm.) long, 5-5£ in. (12*5-14 cm.) 
broad, all on petiolules of about 3 lines (6 mm.); stipules 
absent (?), stipellae filiform about 5 lines (1*1 cm.) long; 
length of petiole below the lateral leaflets about 3 in. (7*5 
cm.) long, length of rhachis between the lateral leaflets and 
terminal one about J in. (2 cm.). Panicle branches densely 
rufous-pubescent with long spreading hairs. Bracts ovate- 
lanceolate, acuminate, 1-1 in. (2-3.2 cm.) long, clothed with 
long brown hairs. Calyx about 1 in. (2-5 cm.) long, 
4-lobed (2-lipped), upper lip about 3 lines (6 mm.) long, lateral 
lobes of the lower lip 3 lines (6 mm.) long, lowest lobe about 
6 lines (1*3 cm.) long, hirsute both inside and out with 
ferruginous hairs. Corolla whitish (rather imperfect in the 
dried specimens for dissection) ; standard reflexed, wings 
rather longer, keel still longer (about 2 in. (5 cm.) long) with a 
short indurated beak. Pod about 5-h in. (14 cm.) long, covered 
with close oblique pleats 3-5-seeded ; seeds about 1 in. (2*5 cm.) 
across. 

Mafulu. 

Named after Mr. Evan R. Stanley, Government Geologist of Papua, 
who accompanied me on my two longer trips in the Territory. This 
new species comes very close to M. Alhertisii F. Muell., hut I think is 
sufficiently different to stand as a distinct species. The chief differences 
are as follow :— 

3/- Alhertisii : Branchlets densely but rather closely ferruginous- 
pubescent; leaflets 3|-o in (9-13 cm.) long; panicle branches velvety 
pubescent; calyx velvety pubescent with a few bristly hairs at the base 
of the tube |-§ in. (1*3-1*7 cm.) long. 
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M. Stanleyi : Branchlets and panicle branches hirsute with long 
spreading hairs ; leaflets 4-61 in. (10-16*5 cm.) long ; calyx hirsute with 
long brown hairs, 1 in. (2*5 cm.) long. 

Canavalia oMixsifolia DC. F. Muell. Pap. PL. i (iii). 42 : 
Bail. Rep. Visit B.N.G., 27, 28. Port Moresby. 

Alylosia searabseoides Benth. Sapphire Creek. 

A. grandifolia F. v. M. Astrolabe Range. The Papuan 
specimens have a more, robust appearance and are more 
densely pubescent than the Australian specimens but otherwise 
agree with them. 

Rhynchosia Ounningiiamii Benth. Yule Island. 

Flemingia stroMIifera R. Br. Bail. Queens. Agrie. Joum.. 
xxii ? 147 : xxiii, 220. Port Moresby ; Astrolabe Range. 

F. lineata Roxb., var. papuana n. var. A stronger growing 
plant than the normal form ; branchlets densely ferruginous- 
pubescent: leaflets up to 4J in. (10’7 cm.) long and If in, (.4*5 
cm.) broad ; panicles correspondingly large. 

Sapphire Creek. 

DoiichosLablab Linn. F. Muell. Pap. PI.,i (v), 88. Astro¬ 
labe Range. 

Family GERANL4CE.E. 

Riophytum. Apodiscias Turcz. Deva Deva (Mafulu Dis¬ 
trict). 

Family RUTACEflE. 

Evodia mollis Warb. Bella Vista (Mafulu District, 4,800 

ft,). 

[E. alata F. Muell. F. Muell. Pap. PL, ii (vii), 26. Boku 
(Papua), Mrs. H. P. Schlencker ; near Finschhafen (late Kaiser 
Wilhelm’s Land), Dr. Carl We inland (No. 178) ; received from 
Botanic Gardens, Berlin, as E. mollis Warb. 

Mrs. Schlencker’s specimen represents a very robust form 
with leaflets nearly 1 ft. (31 cm.) long and 7 in. (18 cm.) 
broad and with the main veins very prominent beneath, and 
when flowers are available it may possibly prove a new variety 
or species. 

E. mollis and E. alata are evidently closely allied, but can be dis¬ 
tinguished by the following characters :— 

E. mollis : Under surface of lamina of leaf closely covered by a dense 
velvety stellate tomentum. 

E. alata : Veins and veinlets on the under surface covered (often 
thinly) by a stellate tomentum.] 

R.S.-D. 
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E. lamprocarpa K. Seh. Javararie. 

Lunasia quercifolia (Warb.) Laut. & Sell. Flora, Beutschen 
Schutz. Sndsee, 376. Androccphalium querc{folium Warb. 
PL Hellwig. 197 (ex Engl. Jahrb. xviii 1893) ; L. a mam E. 
Mu'-ll. Pap. PL (ii), viii, 42 (non Blanco). Sapphire Creek and 
Yule Island. Some of my Sapphire Creek specimens are in 
fruit. Cocci 4, often only 1 ripening, somewhat euneate, 5 lines 
(1*1 cm.) long and about 4 lines (8 mm.) long at the top, valves 
tomentose, more or less prominently transversely wrinkled. 

Fliadersia papuana F. Muell.. Pap. PL, i (v), 84 ; C. T. 
White, Proe. Linn. Soc. TLS.W.. 46. 329. Between Okaka and 
Mafulu. 

Glycosmis peniapliylla Corr. F. Muell. Pap. PL, i (iv), 54. 
Port Moresby : Bioto (Mekeo District). 

Micromelinm. pufcesc&ns Bl. F. Muell. Pap. PL, i (iv). 
54 ; Bail. Rep. Visit B.N.G., 27 : Queens. Agrie.. xxiv, 20. 
Sogeri District ; Yule Island. 

Murraya exotica Linn. Bioto (Mekeo District). 

Family SIMARUBE^E. 

Hamsonia Brownii A. Juss. Port Moresby. 

Family BURSERACELE. 

Canarium anstrahisicum F. Muell. Bail. Rep. Visit B.N.G.. 
27. Port Moresby. 

Family MELIACEJE. 

ItiiTsea piihescens Hellen. F. Muell. Pap. PL, i (iv), 53. 
Port Moresby. 

Meiia Azedarach Linn. F. Muell. Pap. PL, ii (vi), 5. 
White Cedar. Laloki River. 

CMsocheton Biroi Harms. Branchlets myrmecophilous ; 
flowers white ; fruit red. Deva Deva. 

It is with some hesitation I refer my specimens to the above ami 
when tetter known it may prove a distinct species. It differs from 
typical C. Biroi in the leaves attaining over 60 cm. (2 ft.) in length and 
the individual leaflets over 20 cm. (3 in.) in length by 70 cm. (4 in.) in 
breadth. The branchlets also are myrmecophilous—a fact not mentioned 
by Harms. These, however, are all points that he might not have been 
able to see with the material at his disposal. 

Aglaia elseagnoidea Benth. F. Muell. Pap PL, i (i), 6. 
Yule Island. 
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A. sapindina (F.v.M.) Harms. Mekeo District. 

Carapa moluccensis Lam. Bail Queens. Agrie. Journ., 
ix, 410, and xxiv, 20. Port Moresby. 

Family EUPHORBL4CEJE. 

Flueggaa microcarpa Blume. Port Moresby. 

The plant recorded as Fhieggca microcar pa by Bailey in Queens. 
Agrie. Journ. xxiii, 219, is a very different plant, probably an 
uncleseribed species of Olochidion. 

PhySiaaShus urinaria L. Mr. Warirata (Astrolabe Range). 

GiocMdion magnificum K. Sch. Mafulu. 

My specimens are in fruit only, but I have little doubt of the deter¬ 
mination. The capsules are densely pubescent, and about 4 lines (9 mm. ? 
in diameter. 

G. Ferdinand! Muell. Arg.. var. siipra-axiHaris Bent !a 
M afulu. 

Breyma cernua (Poir.) Muell. Arg. F. Muell. Pap. PL. 
ii (0). 5. Mafulu. 

Brideiia tomencosa El. Sapphire Creek. 

A form with rather small leaves : it agrees fairly well with specimens 
from Somerset and Torres Strait, North Queensland (referred to by 
Bailey, Queens. Flora v. 141) and Kept. Aus. Assoc. Adv. Sc., vii, 442. 

B. subnuda Schumm. & Laut. Bisiatabu. 

In the absence of material for comparison, it is with some hesitation 
i make the above determination. 

Ciaosyion Hillii Benth. Sogeri. 

ZjEallotos paniculatus Muell. Arg. Mafulu. 

Xac&ranga angizstifolia Laut. & K. Sch. Deva Deva. 

fL punciata K. Sch. Bisiatabu (Astrolabe Range) ; also 
a doubtful specimen from the Mekeo District. 

Aca&pha msulana Muell. Arg. Astrolabe Range and Sogeri. 

A. HeEwigii Warb., var, mollis Warb. Deva Deva and 
Mafulu. 

For the determination of the above species of Mallotux, Macaranga , 
and Acalypha I am indebted to the Director, Royal Botanic Gardens, 
Sew, England. 

* Jatropha gossypisefolia Linn. Port Moresby. This 
South American plant is a great pest in parts of North 
Queensland. 
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Oo&iaeum variegation Bl., var. moluccanum Mueil. Arg. 
(C. chrysosiictum Rumph.). F. Mueil. Pap. PL, i (iv) ; 00. 
Yule Island. 

Homalanthns populifolius Grali. Astrolabe Range and 
Sogeri. 

Eupliorbia Brnmmondii Boiss. Port Moresby. A small, 
red. decumbent weed ; . the same form is common in coastal 
Queensland, and I have also received specimens from Fiji. 

E. pilulifera Linn. Bail. Rep. Visit B.N.G., 27 ; Queens. 
Agric. Joum., xxiii, 220. Port Moresby (a common weed). 

E. serrulate, Reinw. Sapphire Creek and Astrolabe Range. 
A form with very narrow leaves with the edges almost entire. 

*E. (Poinsettia) heterophylla Linn. Yule Island. A com¬ 
mon weed in plantations, etc. 

Family ANACARDLACEdE. 

Bfangifera minor Bl. Port Moresby. A large handsome 

tree. 

Buchanania papixana sp. nov. 

Ramulis novellis dense pubescentibus, deinde glabris ; 
foliis glaberrimis, coreaeeis lanceolatis oblanceolatis vel 
obovatis; a medio in petiolum cmieatim angustatis, nervis 
lateralibus circa. 10-15 patentibus ; paniculis pilosis deinde 
glabris ; calycis lobos triangularibus, petalis oblongis ; 
gynoecio strigoso ; drupis compressis ; breviter pilosis, apiculo 
excentrico. 

A medium-sized tree with a spreading top. Young 
branchlets pubescent, older ones glabrous, lenticellate, stout. 
Leaves petiolate, petiole about 1 in. (2*5 cm.) long ; lamina 
4J-7J hi. (11*5-19 cm.) long, 2-3 in. (5-7*5 cin.) broad ; lanceo¬ 
late, oblanceolate or sometimes obovoid, glabrous, main lateral 
nerves prominent on both faces. Panicle about as long as the 
leaves, widely spreading, rhachis and branchlets bearing a few 
scattered hairs but soon quite glabrous. Calyx about -J line 
(1 mm.) long, glabrous or almost so, lobes triangular. Petals 
about 1 line (2 mm.) long, oblong. Anthers sagittate. 
Gynoecium strigose-pubescent. Drupe with a few scattered 
hairs, 3-4 lines (6-9 mm.) in diameter, compressed-globose ; 
apex almost terminal. 

Laloki River. 

This new species is very closely allied to the common Australian 
B. Mueileri. from which it is distinguished chiefly by its larger more 
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coriaceous and more strongly veined leaves, its wider spreading panicle, 
and more pointed calyx lobes. In systematic position it comes between 
B. florida and B. MueUeri, 

B. florida : Drupe glabrous, apex excentrie. Leaves 10-1.1 cm. 
long, 4-5 cm. broad. 

B. MueUeri : Drupe clothed with a few scattered hairs. Leaves 
ca. 10 cm. long, 5-6 cm. broad. 

B. papuana : Drupe clothed with a few scattered hairs. Leaves 
11-19 cm. long, 5-7*5 cm. broad. 

Semecarpus ausiraiiensis Engler. Port Moresby. 

S. undulata sp. nov. 

Arbor humilis, ramulis crassis ; foliis breviter petiolatis 
obovato-lanceolatis bre viter acuminatis, basim versus a triente 
superiore longe cuneatim angustatis, undulatis, coriaceis. 
supra glabris nitidulis, subtus pallidis reticulatis, costa et 
nervis lateralibus tenuiter pilosis, venis tenuiter pilosis et 
glanduloso-punetatis ; paniculis axillaribus vel lateralibus. 
elongatis, ramulis tenuis glabrescentibus : floribus maseulis 
glomeratis, calyeis 5-lobis, strigoso-pubescentibus, petalis 
strigoso-pubescentibus, staminibus glabris petalis sequantibus : 
drupis ovoideis compressis pubescentibus, apiculo centrico 
hypocarpio obconico, pubescentibus. 

A small tree, usually with a single stem, the leaves 
arranged around it in dense false whorls. Leaves subsessile. 
or very shortly" petiolate on a petiole of 2-5 lines ('4-PI cm.) : 
lamina 7-14 cm. (17*5-36 cm.) long ; obovate-lanceolate. Apex 
shortly and rather bluntly acuminate, lower part gradually 
tapering to the base, under surface pale coloured—but not 
white—with a very dense close tomentum between the veinlets. 
the veins and veinlets prominently raised, clothed with a few 
scattered hairs and glandlike markings. Panicles lateral or 
axillary, branched at the base into several elongate slender 
branches, the branches glabrescent, the main rhachis in the 
specimens to hand attaining 2 ft. 9 in. (82*5 cm.) long. Male 
flowers whitish, in dense clusters along the branches of the 
panicle ; calyx strigose-pubescent, 5-lobed, scarcely |-line (1mm.) 
long ; petals strigose-pubescent on the outer surface ; scarcely 
1 line (1-J- mm.) long, stamens about the same length as the 
petals, filaments glabrous, slightly flattened at the base. Female 
flowers unknown. Drupe green (perhaps not seen quite ripe), 
about 1|- in. (3*2 cm.) long and f in. (2 cm.) broad in the dried 
specimens, compressed-ovoid, apex almost centric ; pericarp 



42 PROCEEDINGS OF THE ROYAL SOCIETY" OF QUEENSLAND. 


pubescent with a close ferruginous pubescence, easily rubbed 
off in the dried fruit; receptacle densely ferruginous-pubescent 
with a close pubescence about 5 lines (1*1 cm.) in diameter. 

Astrolabe Range (type) ; Port Moresby. 

The Astrolabe Range specimens bear both flowers and fruits. The 
Port Moresby specimens have leaves rather longer and narrower and 
more markedly sessile than the Astrolabe ones ; the panicle is also 
somewhat differently branched. But 1 have little hesitation in referring 
it to the same species. 

Semeearpus sp. Loaves shortly petiolate, petiole about 
H in. (4 cm.) long ; lamina up to 15 in. (37*5 cm.) long and 
51 in. (13*7 cm.) wide, glaucous beneath. Drupe (not seen 
quite ripe) obliquely obcordate, about 1 in. (2*5 cm.) across ; 
compressed, thinly pubescent; receptacle obconical, about 
4 in. (*6 mm.) long, pubescent. 

Javararie. 

Probably represents a new species but the material hardly allows 
me to name it. In addition to the above I collected a species in flower 
only at Yhile Island ; and in the Queensland Herbarium there is another 
apparently undescribed species from Boku, collected by Airs. H. P. 
Sehlencker; the material consists of one leaf and a couple of ovoid, 
ful vou s -pu be scent fruits. 

Family SAPINDACEaE. 

Cardiospermum Halicacabum Linn. F. Muell. Pap. PL, 
1 (iv). 53 : Bail. Rep. Visit B.N.G., 27. Port Moresby. 

Alectryon ferrragineum (Bl.) Radik. Xephdium ferrugi ~ 
ne.mn BL ; F. Muell. Pap. PL, i (ii), 21. Port Moresby. 

Mischocarpus lachnocarpus (F. Muell.) Radik. Ralonia 
hv:lnwarpi F. MuelL Mekeo District. 

Jagera serraia (Roxb.) Radik. Sogeri. 

Bodoneea viscosa Linn. F. Muell. Pap. PL, i (ii), 21. 
Mafulu, 4,000 ft. 

Family B ALS AMIN ACE.E. 

Impatiens sp. Mafulu—very abundant along mountain 
roadside (3,000-4,000 ft.). Mv specimens are rather too 
imperfect to determine specifically. 

Family RHAMNACE.E. 

Colubrina asiatiea Rich. F. Muell. Pap. PL, i (i), 7. Port 
Moresby. 

Gouania microcarpa P. DC. Astrolabe Range. 
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Family VTTACEM. 

Oissus trifolia (Linn.) K. Sch. Tit is trifolia Linn. ; F. 
Muell. Pap. PL, i (v), 86. Port Moresby. 

C. pedata Lam. Tit is p&data Wall. Astrolabe Range. 

[C. discolor Lam. Vilis cordata Bail. Queens. Agric. Journ., 
iii, 154, 1898 (non Wall.) Mambare River, F. M. Bailey. 

I have little hesitation in referring Bailey’s plant to C. discolor. The 
leaf in the dried specimens shows no white marking, but these are not 
always present. Bailey I.c. describes the inflorescence as red, a character 
of some forms of C. discolor .] 

Leea sambuciim Willd. Bail. Rep. Visit B.N.G.. 27, 28. 
Port Moresby ; Astrolabe Range. It is recorded for Darnley 
Island by Mueller in his *' Papuan Plants/ 5 i (iii), 36, but 
this is in Queensland territory. 

L. seqiuata Linn. Sogeri. 

Family TILIACE7E. 

Grewia orienialis Linn. F. Muell. Pap. PL. ii (viii). 41. 
Port- Moresby ; Yule Island. 

G. latifolia F. Muell. Port Moresby. 

TriumMfca rliomboiclea Jacq. F. Muell. Pap. PL, ii (ix), 
56; Bail. Rep. Visit B.N.G., 27. Port Moresby ; Yule Island. 

T* pilosa Roth. F. Muell. Pap. PL, ii (ix). 56. Javararie ; 
Mafulu. 

T. semitriloba Linn. Bail. Queens. Agric. Journ., xxiii, 

220 . 

Althoffia pleiostigma (F. Muell.) Warb. (Grewia pie lo¬ 
st ig?n a F. Muell.) ; F. Muell. Pap. PL, i (iv), 58. Sapphire 
Greek. A very pretty tree with la vender-coloured flowers. 

A. tetrapyxis K. Sch. Astrolabe Range ; Mafulu. 

I very much doubt if these two species of Althoffia can lx? kept 
distinct. My specimens of the former are in flower, of the latter in 
fruit. We also have fruiting specimens of *4. tetmpyxis from Mrs. 
Sehlencker, collected at Boku, with the remark, 4 ‘ Bears small white 
Rowers” ; so I have refrained from uniting them until more definite 
information is to hand. 


Family MALVACEAE. 

Abutilon auritum G. Don. F. Muell. Pap. PL, i (iv), 55. 
Port Moresby. Very common in the native gardens. 
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A. asiaticum G. Don. Port Moresby. 

gida spinosa Linn. F. Muell. Pap. PL, 1 (iv), 55. Port 
Moresby. 

S. acuta Burni. Yule Island. 

S. rhombifolia Linn. S. retusa L. Port Moresby. 

S. cordifolia Linn. Flannel weed. Port Moresby. 
*Malvastrum tricuspidatum A Gray. Port Moresby. 

Urena lobata Linn. F. Muell. Pap. PL, i (iv), 55 ; Becc. 
in D"Albertis 5 “ New Guinea/" ii, 396 ; Hemsl. Kew Bulletin 
1899, 97. Sapphire Creek ; Astrolabe ; Sogeri; Mafulu. 

The species of Sid a, Malvastrum , and Urena here recorded are 
common Asiatic, Papuan, and Tropical Australian weeds. 

Hibiscus fieulneus Linn. F. Muell. Pap. PL, i (iv), 56. 
Port Moresby. As in parts of Northern Queensland during the 
winter months, the upright dead stems with their racemes of 
old capsules can be seen everywhere in the grass land. 

H. B’Albertisii F. Muell. Pap. Pl., i (iv) 55 and ii (viii), 41. 
Very common between Kubunah and Fofofofo (Mekeo District). 

H. vitifolius Linn. F. Muell. Pap. PL, i (iv), 56. Bioto 
(Mekeo District). 

H. tiliaceus Linn. F. Muell. Pap. Pl., i (iv), 56 ; Bail. Rep. 
Visit B.N.G., 27. Port Moresby. 


Family BOMBACACEdE. 

' Bombax malabaricum DC.; Bail. Rep. Visit B.N.G., 27. 
Silk Cotton tree. Port Moresby ; Yule Island. This tree, 
bearing its large red flowers, is a conspicuous feature in the 
landscape. 


Family STERCULIACE/E. 

Melochia pyramidata Linn. F. Muell. Pap. PL, i (iii), 36. 
Port Moresby. 

M. vitiensis A. Gray. F. Muell. Pap. PL, i (iv), 55. 
Sapphire Creek ; Astrolabe Range ; Sogeri. 

[M. indica (Houtt) A Gray. Commersonia sp. F. M. 
Bail, in Ann. Rept. B.N.G. 1900-01, p. 142. East Coast, 
British New Guinea, Sir G. R. Le Hunte.] 

Waltheria americana Linn. Port Moresby. A common 
weed. 
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Abroma augusfa Linn. f. F. Muell. Pap. PL, i (iii), 36 ; 
A. fastucsa Bail. Queens. Agric. Joum., xxiv, 26 (non R. Br.). 
Port Moresby. 

Can be distinguished from the common Australian A.fastuosa IU Br. 
by its entirely unarmed branches and branch lets. 

Sterciilia Edelfeldtii F. Muell. Vic. Nat., iii, 47 ; Pap. PL, 
ii (ix), 55. Yule Island ; Kubunah (Mekco District). 

The Yule Island specimens are in flower, the Kubunah specimens 
in fruit, and seem to represent two forms both of which I doubtfully 
refer to S. Edelfeldtii, which is evidently either a very variable plant or 
else more than one species was included by Mueller he. under it. 

Family DILLENIACEaE. 

Wormia sp. Dilava. My specimens consist of a couple 
of leaves and a few fallen flowers only, and do not allow me 
to give a specific name. It is a large tree producing a useful 
timber known at Dilava as “ Manava/ 5 The leaves are borne 
on a petiole of about 2L in. (6*3 cm.), lamina suborbicular about 
7 in. (17*5 cm.) long and 6 b in. (16*5 cm.) broad, strongly 
veined on the under surface. 

Family BIX ACE aE. 

Cochlospermum Gillivrssi Benth. F. Muell. Pap. PL, i (iv), 
54 ; Bail. Queens. Agric. Joum., xxiv, 20. Port Moresby. A 
small tree very common on rocky foreshores round the harbour. 

Bixa Orellana Linn, Bail. Queens. Agric. Joum., vii, 34ft, 
and xxiii, 221. Sogeri ; Mafulu. 

Family PASSIFLORACEaE. 

Passifiora fcetida L. Naturalised almost everywhere near 
settlements. 

Family SONNERATIACEJE. 

Sonneratia alba Sm. Bail. Ann. Rep. B.N.G. 1900-01, 
p. 143. Port Moresby. 

S. lanceolata Bl. A riverside or estuarine tree, sending up 
numerous slender pneumatophores; branchlets slender, glabrous. 
Leaves glabrous, lanceolate or ovate-lanceolate, oblique and 
tapering at the base into a short petiole ; petiole about 3 lines 
(6 mm.) long; lamina 3-4 in. (7*5-10 cm.) long and 2-1 in. 
(2-2*5 cm.) broad. Flowers apetalous. Calyx 6-lobed, stamens 
white, numerous. Fruit about I in. (2*5 cm.) across. 
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Ethel River (very abundant). 

1 have little doubt in referring my specimens to S. lanccolala HI. 
fMus. Lngd. Bot., i, BBT). He describes the flower as 6-pci ale d : the 
only flower available to me is apetalous, but' this is not sufficient ground 
for separation. The only description of the plant I have at my command 
is Blume 1 s original one. In the field at a cursory glance the tree might 
easily he mistaken for the widely distributed Aricennia officinalis ; it is 
very different in appearance from the much commoner congener S. alba . 


Family LECYTHIDACEiE. 

Bamngfconia ealyptrata 0. Ktze. V. T. White, Proe. 
Linn. Soe. N.S.W., xliv, 823. Yule Island. 

Family RHIZOPHORACEJE. 

Rhizophora mucro&ata Lam. Red Mangrove. Port 
Moresby. The principal tanning mangrove. 

Cerlops Can&olleana Arn. Small Mangrove. Port Moresby. 

Braguiera gymnorhiza Lam. (B. Rheedii RL, F. Mueli. 
Pap. PL, viii, 44.) Port Moresby. Hooker (Flora British 
India, ii, p. 437) unites B. Rheedii with B. gymnorhiza. 

B. eriopetala W. & A. Port Moresby. 

Family COMBRETAOEJE. 

Terminalia Catappa Limi. Fiji Almond. Bail. Rep. Visit 
27 : Foxworthy Ann. Rep. Papua 1909-10, p. 114. 
Yule Island. 

Planted in the streets of Port Moresby as a shade tree. 

T. Okari sp. nov. 

Arbor magnis ; ramulis noveliis femiginoso-pubescenti- 
bus ; foliis breviter petielatis obovatis (20-27*5 cm. lon.gis, 
10-12*5 cm. latis), supra glabrescentibus subtus prominente 
nervosis. nervis dense pubeseentibus ; floribus ignotis ; drupis 
obovoideis, magnis (ca. 17*5 cm. longis et 7*5 cm. latis) ; peri- 
carpio fibroso, endocarpio osseo, semine ellipsoideo (ca. 7*5 cm. 
longo et 2 cm. lato). 

A tall tree, young shoots densely, ferruginous-pubescent. 
Leaves obovate. tapering at the base into a short petiole, 
8-11 in. (20-27*5 cm.) long, 4-5 in. (10-12*5 cm.) wide, glabrous 
above with the exception of a few scattered hairs on the midrib 
and main lateral nerves ; tinder surface prominently veined, 
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the miirib and main lateral nerves raised and densely fer¬ 
ruginous -pubescent; petiole pubescent about 1 in. (2*5 cm.). 
Flowers not seen. Fruit deep reddish purple, obovoid, about 
7 in. (17*5 cm.) long and 3 in. (7*5 cm.) broad ; pericarp fibrous 
with interlacing fibres, endocarp ossified, very rugose ; seed 
narrowly ellipsoid, about 3 in. (7*5 cm.) long and £ in. (2 cm.) 
broad ; testa thin, dark brown. 

Bisiatabu (type) ; Sogeri (common) ; [Boku, Mrs. H. P. 
Schlencher]. 

A large tree ; the seed, known in Papua as the c * Okari nut, 1 ' is a 
favourite with natives and Europeans a'ike ; by the latter the nuts are 
often eaten £ * devilled 11 in the same way as almonds. It is probably one 
of the finest of tropical nuts. 

Oombratum Goldieanum F. Muell. Pap. PL, i (iv), 66. Port 
Moresby ; Yule Island. 

This rambling scandent shrub is very common about Port 
Moresby and with its brilliant red flowers is quite a con¬ 
spicuous feature in the vegetation. The fruits are " shortly 
stipitate, nearly 1 in. (2*5 cm.) long, and prominently winged 
with 5 dry more or less membranous wings. 5 ’ 

Gyrocarpus americaims Jaeq. F. Muell. Pap. PL, ii (vi), 
7 ; Vic. Mat. Feb. 1885. Port Moresby. 

Family MYRTACEJE. 

Rhodanmia cinerea Jack. Bisiatabu. 

The specimens are in leaf only but I have little hesitation in referring 
them to the above species. I cannot follow King (•* Mater a's for a Flora 
of the Malayan Peninsula") and others in uniting so many species under 
R. triHerrin. 

Beeaspermum neurophyllum L&ut. & K. Sch. Deva Deva. 
A large slnub or small tree.; flower-buds pink ; in the open 
flower the petals white or flesh-coloured and stamens pink. 

Melaleuca sp. (afi*. M. Leucadmdron Linn.). Astrolabe 
Range. 

This tree is common on the range. It has a papery bark and white 
ilowers. For the present I do not care to give it a specific name. I 
cannot class all the various forms allied to M. leucadendron L. as varieties, 
as done by King ( bt Materials for a Flora of the Malayan Peninsula 
Oheel (in Ewart & Davies'sFlora of the Northern Territory "), and others. 

* Eucalyptus teretieomis Sm. Blue Gum of Queensland, 
Forest Bed Gum of N. S. Wales. F. Muell. Pap. PI., ii (ix), 59 ; 


* For the identification of the Eucalypts I am indebted to Mr. 
J. H. Maiden. I.S.O., F.R.S., Govt. Botanist, Sydney. 
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Ann. Rep. B.N.G. 1889-90, 106; Maid. Proc. Linn. Soc. 
N.S.W. xxvi, 540 ; Forest Flora N.S.W. ii, 3 ; Critical Rev. 
Gen. Euc. iv, 11. Astrolabe Range (common). 

E. alba Reimv. Poplar Box, White Box of North Queens¬ 
land. Maiden, Critical Revision Gen. Euc., iii, 97 ; E. platiy- 
phylla F. Mueil. ; Bail. Rep. Visit B.N.G., 27. Port Moresby 
(the common broad-leaved form) ; Astrolabe Range (leaves 
much narrower, even to narrow lanceolate). This tree is 
readily distinguished in the field by its clean white trunk and 
branches, 

E. clavigera A. Cunn. Port Moresby ; Astrolabe Range. 
This Eucalypt is fairly common, and easily distinguished by 
the blackish tessellated bark at the butt, extending for about 
5 to 10 ft. up the trunk. 

E„ papnana F. Mueil. Pap. PL, i (i), 8 ; Bail. Rep. Visit 
B.N.G., 27 ; Maid. Crit. Rev. Gen. Euc., iv. 196. Port Moresby 
(very common). 

Family MELASTQMACEaE. 

Otanthera bracteata Korth. Mafulu. 

0* setulosa K. Sch. Nacht. FI. Deutsch. Schutzg. Sudsee. 
327. Sogeri. The fruits are red and about 8 lines (1’7 cm.) 
diameter. 

Melastoma polyanthum Bl. Astrolabe Range, and range 
between Sogeri and Javararie. 

Osbeckia ehinensis Linn. Mt. Warirata (Astrolabe Range). 

Medinilla Forbesii E. G. Baker in Trans. Linn. Soc., n. ser., 
Bot.. ix. 55. Dilava. 

Family (ENOTHERACE.E. 

Jussisea suffratieosa Linn. F. Mueil. Pap. PI., i (iv), 60; 
Bail. Rep. Visit B.N.G., 28. Port Moresby. 

Family HALORRHAGXDAGE^E. 

Gmmera macrophylla Bl., var. papuana Warb. Deva Deva. 

Family UMBELLIFER.E. 

Hydrocotyle hirta R. Br. Javararie. A common weed on 
damp plantation tracks. 



CONTRIBUTION TO OUR KNOWLEDGE OF PAPUAN FLORA. 49 


Family MYRSINACE.E. 

2Egi ceras majus Gsertn.; Bail. Ann. Rep. B.N.G. 1900-01, 
p. 143; A. fragrans Koenig, F. Muell. Pap. PL, i (iv), 70. 
Port Moresby. A common tree in the mangrove swamps. 

Family PLUMBAGINACE,F. 

Plumbago zeylanica Linn. F. Muell. Pap. PL, i (iv), 58. 
Port Moresby. 

Family SAPOTACE.E. 

Mimusops parvifolia R. Br. Port Moresby : Yule Island. 
Family EBENAGE.E. 

Diospyros maritima BL Yule Island and mainland opposite 
(Mekeo District). 

Family OLEACELE. 

Jasminum didymum Forst, F. Muell. Pap. PL. i (i), 11. 
Port Moresby. 

Family LOGANIAGE.E. 

Fagrsea obovata Wall., var. papuana Bail. Queens. Agric. 
Joum. iii, 157 (1898). Sapphire Greek and Astrolabe Range. 

Family APQGYNAGEdE. 

Alstonia scholaris R. Br. F. Muell. Pap. Pl., i (iv), 70 ; 
Hemsley Kew Bull. 1899, 106; Foxworthy in Ann. Rep. 
Papua 1909-10, p. 114. Port Moresby. A very common tree. 
In North Queensland known as fi£ Milky Pine/* 

A. longissima F. Muell. Pap. Pl., i (v), 91. Port Moresby. 

Family ASCLEPIADAGE.E. 

Dischidia Rafflesiana Wall. Bisiatabu (Astrolabe Range). 
Epiphytic on trees. 

[D. ovata Benth. Kwato Island, E. f'owley.] 

Family CONVOLVULACE.E. 

Ipomsea grandiflora Lam. Port Moresby. A climber 
with large white flowers. 

I. Turpethum R. Br. F. Muell. Pap. PL, ii (viii), 49. 
Yule Island. 
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Lepistemon ureeolatus F. v. M. Mafulu. 

Convolvulus multivalvis R. Br. Pori- Moresby. 

Merremia bufalma (Lour.) Morr. & Rolfe. Port Moresby. 


Family BORAGINACIE. 

Oordia siibCG?daia Lam. F. Muell. Pap. PL, i (iii), 44 ; 
Bail. Rep. Visit B.N.O., 27, 28 ; Queens. Agric. Journ., ix. 
411 (1941). Pori Moresby. The Rev. H. P. SehloncktT gave 
me the* native name about Port Moresby for this plant as 
" Turi-turi.*" 

Tcumefortia mollis F. MurAI. F. Muell. Pap. PL, i (iv), 71. 
Port Moresby. Common on the hills. 

T. samieiitcsa Linn. f. F. Muell. Pap. PL. i (i), 11. Me ken 
District. 

Family VERBENACEML 
Geunsia farinosa Blume. Mafulu. 

Oallicarpa iongifolia Lam. Hemsley Kew Bull. 1899, 108. 

O. caudaia Maxim. Mafulu. I have not got the original 
description of this species to refer to but have named it by 
comparison with Philippine material of typical C. van da la 
received from Dr. E. D. Merrill, Bureau of Science, Manila. P.L 

[C. pedtmculafca R. Br. Boku, Mrs. //. P. Schlecker. 
Papuan name k * ManutagiA] 

Premna obtusifolia R. Br. Boil. Queens. Agric*. Joum.. 
xxiii. p. 220. Port Moresby. 

P. niiida K. Sch. Astrolabe Range. 

Vito trifolia Linn. F. Muell. Pap. PL, 1 (i), 11 ; Bail. 
Rep. Visit. B.N.G., 27. Port Moresby; [Samarai, IF. E. Annli ]. 

Olerodendron inerme R. Br. F. Muell. Pa]). PL, i (1), ll. 
Port Moresby; [Norman by Island, Sir. G. R. Le Hunfe ]; [Port 
Moresby, E. Cowley , who quotes the native name as “ Quamo- 
quamoM] 

C. fiorifeundum R. Br. F. Muell. Pap. PL, i (v), 90 ; 
Bail. Queens. Agric. Joum., xxii, 148. Port Moresby. 

0. Tracyamim F. Muell. F. Muell. Pap. PL, i (v), 91 ; 
Bail. Ann. Rep. B.N.G. 1900-01, p. 143. Mekeo District 
[Samarai. W. E. Armit ]. 

Avicennia officinalis Linn. Bail. Rep. Visit B.N.G., 28, 
and in Ann. Rep. B.N.G. 1900-01, 143. Port Moresby. 
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Family LABXATLE. 

Anisomeies salvlfolia R. Br. For;. Moresby. A very robust 
form common on the hills about the tow n. Mueller (Pap, PL. 
i (iii), 4-5) records this from Danilov Island, which is, however, 
in Queensland territory. 

*Hypfcis sauveolens Poit. C. T. White, Queens. Agrie. 
Journ.. xii, n.s. 141, pi. 16 (1919). Port Moresby. A very 
common weed. 

Coleus scuiellarioides Benth. F. Muell. Pap. PI., ii (vi). 15. 
Soger i. 

Oelmum b&silicum Linn. O. sand a Bail. Ann, Rep. 
B.IGG. 1999-01. 143 (non Linn.). Port Moresby; [Cape 
Ihlsou. (t. R. Le Eunte}. A strongly scented herb :' a common 
wood in native gardens, etc. : worn by men in armlets, especially 
at native dances. 

0. sanctum Linn. F. Muell. Pap. PL. i iv), 99 ; Bail. 
Rep. Visit B.X.G., 27. 2$ ; (.Ifosehosnia pohjshi R?/u,n Bail, in 
Queens. Agrie. Journ., xxiii. 148, and xxiv. 12.1 n/.oi. Ben:li). 
Yule Island:, [Port Moresby, £*. CoirUy : Bnku, Mrs. H. P. 
Schlcndcer], 

Oriliosiphon ctamlnsus Benth. F. Muell. Pap. PL, i (Hi). 
45 ; Bail. Rep. Visit B.X.G.. 27, 28. 8ogeri. 

Family SOLAXALELE. 

Solanum virida R. Br. F. Muell. Pap. PL. ii (viii). 49. 

Sogeri. 

S. varbacciSolium Ait. F. Muell. Pap. Pi., i (iii), 44 ; Bail. 
Queens. Agrie. Journ., xxiii, 229. Port Moresby. 

[S. torvum Sw. Heinsley Kew Bull. 1899, 197 ; 8. stelli- 
genim Bail, in Ann. Rep. B.N.G. 1909-01, 143 (non. 8m.). 
Trobriand Islands, G. I?. Le Hunte. 

These specimens, referred by Bailey l.c. to 8’. xtelVycnuiu represent 
to my mind typical S. torvum .] 

S. torvum 8w. Sogeri. A common Solarium in secondary 
growth, height about 10 ft., flowers white, berries about 
4 lines (9 mm.) in diameter, but only seen green. 

This possibly represents a new species ; it approximates closely 
a densely tomentose form growing in the Philippines. I wrote Mr. 
Merrill, Director, Bureau of Science, Manila, P.X., about these Papuan 
specimens, and he replied : t; I note your query in reference to S. torvum. 
The specimens certainly very strongly resemble Philippine material which 
I have referred to this species for want of a better disposition of such 
material. We have typical <S. torvum in the Philippines growing in 
waste places and aba-it towns. It is erect, branched, suffrutescent. 
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spiny, and has white or nearly white flowers. The Philippine form 
which approximates your New Guinea specimen has purple or violet 
flowers, and I am by no means certain whether it can be referred to 
N. tor rum ," 1 

S. repandum Forst. E. Muell. Pap. PL, i (v), 91. Sogeri. 

S. discolor R. Br. Bio to (Mekeo District). 

Family SGBOPHULARIACEaE. 

LimnopMa gratioloides R. Br. F. Muell. Pap. PL, ii (ix), 
<13 l Ann. Rep. B.N.G. 1889-90, 107. 

Vandellia Crustacea Benth. F. Muell. Pap. PL, i (v), 99 ; 
Bail. Queens. Agric. Journ., xxii, 148 : Hemsley in Kew Bull. 
1899, 107. • Sogeri. 

Bonnaya veroniccefolia Spreng. Laloki River; Mekeo 
District. 

Buclmera urticifolia R. Br. Mt. Warirata. 

Family BIGNONIACEJE. 

Biplantliera tetraphylla R. Br. Astrolabe Range and 
Sogeri. A very common tree. 

Family GESNERIACE/E. 

Boea lanuginosa Sch. & Laut. Bisiatabu (on rocks). My 
specimens are rather fragmentary but belong, I believe, to the 
above. 

Rhyncoglossum obliquum BL Deva Deva. A pretty 
blue-flowered herb common along forest tracks in the Mafulu 
District. 

Family ACANTHACEJE. 

An account of the Acanthacese collected will be found in 
a paper “ Acanthacese Papuan se 5 5 by Mr. Spencer Le M. Moore, 
B.Sc., F.L.S., in the “ Journal of Botany/ 5 vol. 58, pp. 190-195 
(1920). 

Family RUBIACEJE. 

(By Spencer Le M. Moore, B.Sc., F.L.S., Dept, of Botany, 
British Museum of Natural History, London.) 

Nauclea Chalmersii F. Muell. Pap. PL, ii (viii), 44. 
Bisiatabu (357). 

[Uncaria pedicellata Roxb. Boku, Mrs. H. P. Schlencker.] 

[U. appendiculata Benth. B. N. Guinea (without precise 
locality), IF. E. Amit .] 
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U. appendicuiata Benth. Forma foliis pag. sup. fere 
glabris. Sogeri; and between Sogeri and Javararie. 

[1L Schlenekerse S. Moore, sp. nov. 

F rut ex scandens, pubes cens : ramie sat valid is optima 
tetragonis fuivo-pubescentibus ; folds brevipetiolatis ovatis 
basi rotundatis margin© integris vel dentato-undulatis rigide 
membranaceis pag. sup. sparsim pag. inf. (in axillis costa mm 
perspicue barbatis) dense fuivo-pubescentibus costis lateralibus 
u trin que circa 7 pag. inf. eminentibus : st ip id is quam petioli 
longioribus ambitu late rotundatis medium usque bilobis 
pubescentibus lobis triangularibus obtusis ; peduncnlo sterili 
unico viso petiolis circa ter longiore pubescent© ; pediment is 
fertilibus petiolis niulto longioribus inferne incrassatis pubes¬ 
centibus ; capitulis multidoris : floribus pedicellatis uti 
ovarium calyxque dilute fuivo-tomentosis ; ovario anguste 
ovoideo quam calycis pars libera indivisa longiore ; calycis 
parte indivisa brevi cylindrica hujus lobis 5 (casu 6) linearibus 
obtusis vel anguste lineari-spathulatis quam pars inciivisa 
longioribus extus pubescentibus ; corollce tubo subcvlindrico 
ex calyee longe eminente extus pubescent© lobis oblongo: 
obovatis obtusis tube mult© brevioribus ; anther is b re inter 
exsertis, stylo longe exserto glabro stigmate anguste claviformi 
coronata ; capsula anguste obovoideo-oblonga longitrorsum 
costata puberala. 

Boku, Mrs . FI. P. Schlencker. 

Rami 3-4 mm. crass. Folia (perfecta baud obvia) 
circa 9-11 X 6*5-S*5 cm., in sicco pag. sup. atro-castanea, pag. 
inf. viridi-bnmnea ; petioli 5 mm. long. Stipulae 1 cm. long. 
Pedunculus sterilis 1*5 cm., pedunculi fertiles 3-3*5 cm. long. 
Capitula 3 cm. diam. Pedicelli subflore 5-6 mm. sub fmctu 
usque 9 mm. long. Ovarium 3 mm., calycis pars libera indivisa 
1*25 mm., hujus lobi 2*25-2*5 mm. long. Corollse tubus 8 mm. 
long., infeme *5 mm, sub limbo usque 1 mm. gradatirn ampli- 
atus ; lobi 2-3 mm. long. Anthers© 1*6 mm. long. Stylus 
12 mm., stigma 2*5 mm. long. 

Affinity with U. velutina HaviL. which inter alia has 
quite different leaves and longer and narrower capsules.] 

Uncaria sp. Deva Deva. Not identified, and may prove 
to be a new species characterised by the short pedicels (often 
united at bottom) and short young fruit, shorter indeed 
than the setaceous lobes of the calyx. The specimen is too 
incomplete for closer determination. 

R.S.-E 
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Wendlandia buddleacea F. Muell. Pap PL ii. (viii) 45. 
Astrolabe Range (296). 

Hedyotis Auricularia Linn. Sogeri. 

Hedyotis sp. On range between Sogeri and Javararie. 
Apparently a new species close to H. p ini folia Wall., distin¬ 
guished from it chiefly by the very short corollatube, i.e. much 
shorter than the calyx (instead of longer than it as in H. 
pinifolia) and the small capsule. 

Musssen&a White! S. Moore, sp. hoy. 

Frutex ; ramulis sat validis breviter ferrugineo-tomen- 
tosis : foil's ovatis breviter acuminatis apice acutis basi in 
petiolum aliquanto angustatis membranaceis supra subsparsim 
subtus dense pubescentibus costis lateralibus utrinque 10 uti 
costuke inter costas more Brideliaram fere rectse pag. inf. 
eminentibus pag. sup. parum perspicuis ; stipulis triangularibus 
bifidis facie utravis pubescentibus; cymis terminalibus foliis 
circiter sequilongis e cymulis pluribus laxe ordinatis compositis 
ferrugineo-tomentosis ; floribus pro cymula pluribus breviter 
pedicellatis ; bracteis subulato-setaceis pubescentibus ; ovario 
cylinclrico uti calycis segmenta lineari-setacea sordide albo- 
tomentoso ; calycis segment© foliaceo dum adsit ovata obtuso 
stipite brevi insidente utrinque pubescente albo; corollce 
parvse tubo ultra medium gradatim sed leviter ampliato extus 
pilis fulvis appressis dense vestito lobis ovato vel oblongo- 
Ianceolatis acutis pubescentibus; fructu -. 

Mafulu (502). 

Folia plerumque 7-10 X 4-6 cm. ; petioh 2-3 cm., 
stipuke 7*5 mm. long. Cymse usque circa 10 X 8 cm. Bractese 
4; 8 mm. long. Pedicelli circa 2 mm. long. Ovarium 4 mm., 
calycis segmenta 5-6 mm. long. ; hujus segmentum foliaceum 
5x4 cm. stipite 7 mm. long, excluso. Corolla ex schedis cl. 
detect oris flava ; tubus 21 mm. long., inferne 1 mm. sublimbo 
3 mm. lat. ; lobi 5 mm. long. 

A very distinct species with its small corollas and short- 
stalked foliaceous calyx-segments among other features. 

ML procera Bail. ? Bail. Queens. Agric. Journ., iii, 155 
(1898). Astrolabe Range ; [Boku, Mrs. H. P. Scklencker.) 
No specimen of this either at the British Museum or at Kew. 
Not identified among New Guinea species in those collections. 

M. frondosa Linn., var. pilosissima Engl. Sapphire Creek, 
Sent under the above name by Mr. White, but some doubt 
must attach to the determination ; I have seen no authentic 
dsecimen of this variety. 
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[Mussaenda sp nov. ? Village of Tina. St Joseph River ; 
Coll, ignot. Not identified : expanded corollas required for 
precise naming.] 

Tarenna sp. Mekeo District (789). Specimen incomplete. 

Gardenia ? sp. nov. Fofofofo. Quite unlike any Papuan 
species hitherto described. In absence of flowers, not desirable 
to describe. Seeds not immersed in pulp a peculiarity. (Almost 
certainly a Gardenia.) 

Guettarcla speciosa Linn. Port Moresby. 

Timonius RumpMi DC. Port Moresby, and common on 
Astrolabe Range and Yule Island (17, 737). (Det. H. F. 
Wemham, D.Sc.) 

T. cryptopMebus S. Moore, sp. nov. 

Arbuscula, ray nulls eompressis subdistanter foliosis 
ferrugineo-tomentosis deinde glabrescentibus ; foil is brevi- 
petiolatis oblongo-oblanceolatis obtusis basi breviter cuneatis 
chartaceis pag. sup. minute puberulis sublenteque stria tulis 
ssepe confluentibus plus minus aspectabilibus copiose preedit is 
pag. inf. prsesertim in costa media hirsutulo-pubescentibus 
costis iateralibus uti reticulum pag. utriusque omnino vel fere 

omnino invisibilibus ; stipulis -; floribus pedicellis 

brevibus eompressis ferrugineis insidentibus ; ovario quam 
calyx bre viter cupularis glaber longiore cylindrico paucisulcato 
fere glabro oo-loculari: corollas 5-merse tube late cylindrico 
extus sordide albo-tomentoso lobis crassiusculis tubo brevioribus 
ovato-lanceolatis apice integris bifidisve vel etiam bipart it is ; 
anther is 5 inclusis prope medium tubum insert is ; stylo robusto 
glabro striis obviis percurso ramis 6 onustis. 

Dilava (No. 428). 

Folia in sicco brumiea, pleraque 7-10 X 3-4 cm., summa 
vero minora ; potioli 1-1*5 cm. long., ferruginei. Pedicelli 
verisimiliter 5 mm. long. Ovarium 2-3x4 mm. Calyx 1-Y5 
mm. long. Corolla alba, humect-ata in to to 11 mm. long.; lobi 
soli 4 mm. : tubus 3 mm. lat. Antherse sessiles, 3 mm. long. 
Stylus 4*5 nun., hujus rami 4 mm. long. Drupa (fortasse vix 
matura) eximie sulcata, fusca, 7 mm. diam. 

The specimen is not wholly satisfactory, the few flowers 
and fruits being unattached, and stipules absent. Nevertheless 
without doubt it differs in several points from all described 
Papuan species. The striation of the leaves’ upperside is a 
good deal like that of T . avenis Valet., as figured in Nova 
Guinea viii, t. Ixxii. 
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Knoxia eorymbosa Wiild. F. MueJl. Pap. Pi. i. (iii) 43. 
Sapphire Creek. 

Isora White! S. Moore, sp. nor. 

Arbuscula ? glabra; rarnulis ultimLs aliquante com- 
pressis d is tauter foliosis ; foliis brevipetiolatis oblongo- 
laaceolatis supeme gradatim longiuscule acuminatis apice 
obtusis basi subrotundatis pergamaceis pallide nitidis glandulis 
translucentibus pemniltis microscopieis prasditis costis laterals 
bus ntrinque 18-22 angulis variis costae centrali insertis pag. 
sup. vix pag. inf. (uti reticulum valde laxum) sat aspectabilibus ; 
stipulis parvis inf erne- ovatis in acumen brevem subito exeunti- 
bus; panicnla terminali foliis circiter aequilonga angusta 
pedimculo elongato compresso insidente e cymulis paucis 
bre viter pedunculatis paucifloris sistente hujus ram is primer Us 
suboppositis ultimis altemis uti pedicelli abbreviati valid! 
minute puberulis ; bracteis parvulis subulatis ovario pyriformi 
quam calyx cvathiformis minutissime 4-dcnticulatis iongiore ; 
alabastris obtusis ; corolla tubo august ) intus in faucibus 
glabro lobis 4 oblongis obtusis tubo sequilongis ; antkeris sub- 
sessilibus acuminatis ; stylo pilosiusculo ramis linearibus 
onus to. 

Mekeo District (798). 

Folia 21-25 X 6-5-8*5 cm., in sicco grisea ; petioli validi, 
levissime torti, late canaliculati, 8-12 mm. long. Stipulse 
pars lata 4 mm,, acumen vix 2 mm. long. Panicula unica scru- 
tata circa 20 X 4 cm.; pedunculus segro 13 cm. long.; rami 
primarii 5-10 mm., bracteae ± 2 mm. long. Pedicelli ± 1‘5 mm. 
long. Ovarium 2 mm., calyx *5 mm. long. Go roll ae in sicco 
atrae tubus SXl mm. ; lobi 8 mm. long. Filamenta 2*5 
nnn., antheree 7 mm. long. Stylus 11 mm., hujus rami 3 mm. 
long. 

This is evidently close to I. timorensis Decne., its chief 
distinctive points being the lengthily acuminate leaves, the 
narrow inflorescence, and short thick pedicels to the flowers, 
together with the obtuse buds and broad corolla-lobes. 

Morinda citrifolia Linn. Port Moresby (very common). 

Psychofcria decorifolia S. Moore, sp. nov. 

Frutex glaber ; ramis compressis (deinde verisimiliter 
subtetragonis striatulatis crebro foliosis ; foliis brevipetiolatis 
elongatis lineari-lanceolatis longe gradatim acuminatis apice 
acutis basin versus leviter attenuatis basi obtusis punctis 
translucentibus minutis prseditis pergamaceis costis lateralibus 
utrinque 16 pag. utravis inconspicuis ; stipulis maj us culls 
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ovatis fere usque medium in segmenta 2 anguste linearia divisis 
microscopice puberulis ; floribus parvis breviter pedieellatis 
in paniculam cymosam subraeemiformem foliis breviorem vel 
tandem subsequiiongam minute pubescentem postea fere 
giabram digestis cymulis pro verticello 3-4 pedunculatis 
paucifloris ; ovario cylindrico quam calyx cupularis 5-dentatus. 
paullulum longiore; corolla parva extus glabra intus in 
faueibus dense albo-lanata lobis 5 late oblongis obtusis quam 
tubus paullo brevioribus ; antheris faueibus insertis vix 
exsertis ; disco optime prominente ; stylo glabro ramis obtusis 
microscopice papillosis ; fractu late ovoideo calyce coronato 
cocco utroque facile partibili dorso alte 4-sulcato glabro. 

Sapphire Creek (No. 135). 

Folia 22-24 x 3’4-4 cm., in sicco grisea ; petioli lati, 
5 mm. long. Stipulae 2-2 cm. long, (segment is 1 cm. Indus is). 
Inflorescentia spec, alterius fioiiferi nobis obvii nondum 
profecto evoluta 7 cm. long., spec, alterius fruetitieantis 20 cm., 
hujus pedun cuius vix 10 cm. long., rami primarii pat elites 
cymulas sustinentes ± 1 cm. long.; pediceili sub floribus 
ovario circa sequilongi quam fructus vero plane breviores. 
Ovarium *75 mm., calyx *5 mm. long. Corollse albse tubus 
2*5 mm., lobi 2 mm. long. Stylus 2*2 mm. hujus rami *4 mm. 
long. Fructus albus, 5 mm. long. 

The foliage and stipules are the chief characters of this 
distinct species. 

P. maMnensis S. Moore, sp. nov. 

Arbuscula glabra ; ramulis validis compressis longitror- 
sum paueisulcatis ; foliis majusculis petiolatis oblongo-obovatis 
apice subito cuspidate-acuminatis (acumine brevi acuto) basi 
cuneatis pergamaceis costis lateralibus pag. inf. optime 
eminentibus utrinque circa 20 a costa medio angulo fere 
recto abeuntibus leviter arcuatis ; stipulae late obovatis apice 
(anne semper ?) bidentatis dentibus triangularibus obtusis ; 
paniculce terminali folia excedente laxe aperteque paucirainosa 
pedunculo valido compresso cymulis patentibus pro verticillo 
2-3 laxe paucifloris ramis teneris insidentibus : floribus parvis 
pedieellatis ; ovario turbinato calyce cupular! medium usque 
5-lobo longiore ; corollce parvae triente sup. in lobos 5 late 
oblongos obtusos divisae tubo cylindrico intus villoso ; antheris 
subsessilibus subexsertis ; disco prominente : styli inclusi 
ramis obtusiusculis ; friictu adhuc valde crudo ovoideo calyce 
discoque onusto. 

Mafulu (No. 416). 
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Folia iii siceo griseo-brunnea, 18-21 X 7*5-10*5 cm., petiolis 
validis 2-8 cm. long, exemptis. Stipule 13 X 11 mm., in sieco 
fuseo-brunnese. Infiorescentia 22 X 15 cm. ; pedunculus 13 cm. 
long., ufi rami ramulique albus ; pedicelli quoad longitudinem 
valde d is similes, — 3 mm. long. Ovarium segre I mm., calyx 
*4nun., ong. Corolla alba; tubus 2*25 X 1 nun., lobi 1 mm. 
long. Antherse 1 mm., stylus 1*5 mm. long., hujus rami 
*75 mm. long. Fruetus 3 X 2*3 mm. 

In foliage very like P. direpta Wemh. except that the 
acumination is more sudden and the narrowed portion much 
shorter. Moreover the stipules are shorter and relatively 
broader as well as being bifid instead of entire. The flowers 
of P. direpta are unknown. 

P. White! S. Moore, sp. nov. 

F rut ex novellis rufo-tomentosis : ramulis patentibus 
aliquanto compressis sursum foliosis rufo-tomentosis uti rami 
subteretes deinde glabrescentibus ; foliis breviter petiolatis 
ellipticis acuminatis apice obtusis basi breviter cuneatim 
angustatis pergamaceis supra glabris subtus in costis rufo- 
tomentosis alibi sparsim pubescentibus costis lateralibus utrin- 
que 12-15 pag. inf. optime prominentibus parum arcuatis ; 
st:pulls ovatis dorso rufo-tomentosis medium usque bilobis 
lobis triangularibus supeme angustatis ; panicula laxa terminali 
foliis breviore uti flores pedicellique pallide fulvo-tomentosa 
rarnis primariis pro verticillo saspius 4 cymulis ramulosis 
plurifloris ultimis corymbosis ; bract els parvis linearibus 
tomentosis ; ovario subgloboso calyce longiore ; cah/cis limbo 
5-lobo lobis deltoideis obtusis : corollce usque medium in 
lobos 5 oblongos obtusos di visas tubo evlindrico intus in 
faucibus piioso ; stylo glabro. 

Dilava (No. 702). 

Folia 13-15 X 4*5-6 cm., summa ssepissime 9-11 X 3*5-4*5 
cm., ho rum acumen 1-1*5 cm. long., supra in sicco olivaceo- 
fusca ; petioli 5-10 mm. long. Stipulae 12-14 mm. long., 
infeme 7 mm. in transversum. Panicula 8-10 X 4 cm.; rami 
primarii infimi 4= 17 mm. long., ascendentes. Bractese 2 mm. 
long. Pedicelli plerique *5-1 nun. long. Ovarium aegre 1 nun., 
calyx *5 mm. long. Corolla in toto 3*5 mm. long., tubus 
1 mm. lat. 

Affinity apparently with P. rubiginosissimi Wernh., but 
entirely different in the foliage. In several particulars it answers 
the description of P. Wichmannii, Valet., but the venation of 
that species and the floral details are different. 
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Geophila reniformis D. Don. Javararie. 

Amaracarpus cuneifolius Valet. (Det. by Dr. H. F. 
W ernham.) Dilava. 

Hydnopliytum sp. Koitaki (No. 409). Very dose to H. 
loranthifolium Beec. but not quite conspecific. More flowers 
required for dose determination. 


Family CUCURBIT ACE. E. 

Macrozanonia maerocarpa Cogn. R. A. Rolfe, Kew Bull. 
1920, 197-199 ; Bignoniacece , F. M. Bail, in Proe. Roy. Soc. 
‘Queens., xviii, p. 2 (1904). Mekeo District. 

Mukia scabrella Arn. F. Muell. Pap. PL i (iv). 08. Yule 
Island. 

Luffa cylindrica Rcem. (L. cegyptiaca Mill.) ; F. Muell. 
Pap. PL, i (iv), 68; Bail. Queens. Agric*. Journ., xxiii, 221. 
Ethel River (Mekeo District). 

Family C AMPANUL ACE JE. 

Wahlenbergia gracilis A. DC. Mt. Warirata (Astrolabe 
Range). This plant is recorded by Mueller hi Pap. Pl., ii (vi), 
11, from Murray and Jervis Islands. Both these, however, 
are in Queensland territory. 

Family GOODENIACEdE. 

Scsevola LauterbaeMana Krause. Astrolabe Range and 
Dilava [S. E. New Guinea, H. 0. Forbes , ex Nat. Herb. Melb.]. 

S. novoguineensis K. Sch. Astrolabe Range ; Sogeri; 
Mafulu [near Port Moresby, Rec. T1 . G. Lowes, ex Nat. Herb. 
Melb.]. 

Family COMPOSURE. 

Vernonia cinerea Less. F. Muell. Pap. PL, i (ii), 27. 
Astrolabe Range ; Sogeri ; Mafulu. 

Adenosiemma viscosum Forst. F. Muell. Pap. PL, i (iv), 
69. Mafulu. 

Ageratum conyzoides Linn. Port Moresby. A common 
weed. 

Mikania scandens (Linn.) Willd. Sapphire Creek. 
Erigeron linifolius Linn. F. Muell. Pap. PL, i (iii), 44. 
Port Moresby. A very common weed. 

Dichrocephaia latifolia DC. D, erecta L’Her., F. Muell. 
Pap. PL, ii (vi), 10. Mafulu. 
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Yitiadinia braehycomoides F. Muell. Pap. PI., ii (vi), 10 ; 
Vie. Nat. Feb. 1885. Astrolabe Range. 

Blumea ehixiensis DC. Sapphire Creek and Mekeo District. 
A very common climber. 

B. Meraeifolia DC. F. Muell. Pap. PL, i (v), 90. Yule 
Island. 

B. laeera DC. Yule Island. 

Pluehea indiea Less. F. Muell. Pap. PL, i (i), 10. Port 
Moresby. A very common beach shrub with strongly scented 
leaves and lavender-coloured flowers. 

Pfcerocaulon cylindrostachyum 0. B. Clarke. (P. Billardieri , 
F. Muell.); F. Muell. Pap. PL, i (iii), 43. 

Acantliospermum Mspiduxn DC. Star Burr. Port Moresby. 
The plant is a great curse in Tropical Queensland. 

Wedelia spilanthoides F. Muell. Port Moresby. A common 
weed in open forest country and native gardens. 

Spilanthes Acmelia Linn. Bisiatabu (Astrolabe Range). 
Synedrella nodidora Gaertn. Port Moresby. A common 
weed. 

Bidens pilosa Linn. F. Muell. Pap. PL, i (iii). 42. Cobbler s- 
pegs. Port Moresby. A common weed. 

Orepis japonica Benth. F. Muell. Pap. PL, ii (vi), 11. 
Bella Vista (ca. 5,000 ft.). 

APPENDIX. 

LORANTHACEJE RECORDED FOR MEW GUINEA 
AND ADJACENT ISLANDS. 

By W. F. Blakeley (Botanical Assistant, Botanic Gardens, 

Sydney). 

Family LORANTHACEdE. 

Elytranthe Blume in Shults f. Syst., vii, 2. 

Sect. ? 

Elytranthe suberosa Laut. in Nov. Guinea, viii, pt. 4, 816 
(1912). Dutch New Guinea, Biwak Hollandia (Humboldt-Bai.). 
Gjellerup No. 96, 30th April, 1910 ; No. 148, 28th May, 1910. 

Sect. III.— -Amylotheca van Tiegh. 

E. HoHrungii K. Sch. in FI. Kaiser Wilhelm’s Land, 
105 (1889). Engl, in Nach. ii, iv, Teil. 126 (1879). Allied to 
CF. L.) dictyophleba ; Ramufluss (Tappenbeck No. 69, June 
1898). 
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LORANTHUS L. 

Subgenus I.—Euloranthus Engl. 

Sect. I.— Dactylophora van Tiegh. 

Loranthus verfcicellatus (Scheff.). Benth. et Hook, in Gen. 
Plant, iii, 208. (Dendrophthce verticellatus Scheff., in Ann. 
Jard. Bot. Buitenz. i, 37.) Also recorded by Mueller in Descrip¬ 
tive Notes on Papuan Plants, i. (v) 99 (1875). 

Lu strongylophyllus Laut. in Nov. Guinea, Biwak, Hol- 
landia (Humboldt-Bai.). Gjellerap No. 307, 18th Aug. 1910. 

L. Versteegii Laut. in Nov. Guinea, viii, 289 (1910). 
Dutch New Guinea, Noord-Eluss, bei Allan aar Urwald. 
(Versteeg. No. 1506, 23rd July, 1907); Noord Fluss, Biwak, 
Zwaluw, Uferwald (Versteeg, No. 1801, 8th Oct. 1907) ; Bian 
Fluss (Branderhost No. 278, 12th Dec. 1907). Manokoeari, 
Miss L. S. Gibbs in Phvtog. Fi. Arfak Mts. 210 (1917) ; South 
New Guinea, Geluks-Hugel. Urwald (V. Roemer No. 473, 7, 
1909). 

Sect. II.— Heterostylis Benth. 

Series I. —Eu am yen a. 

A. UviB ELLUL ATI. 

L. Friesianus K. Sch. in Schum & Lauterb.. FI. Deutsch. 
Schutzg. Sudsee, 258 (1905). Kaiser Wilhelm’s Land ; 
Stephansort; Gestade (Nyman No. 41, 23rd Dec. 1898). 

B. Cymulati. 

L. caudiciflorus Laut. in Nov. Guinea, viii, 290 (1910). 
Dutch New Guinea, Noord-Fluss, bei Gertenkamp (Versteeg 
No. 1473, July 1907). 

L. pachypus Burldll in Kew Bull. 109 (1899). Allied 
to A. pendulus Sieb. Mt. Scratchley, 1,000-1,300 ft. 
[A. Guilianetti.] 

Series \ 

L. oxycladus Laut. et K. Sch. in FI. Dent. Schutzg Sudsee, 
298 (1901). Kaiser Wilhelm’s Land; Suve-Mana bei Ssigdum- 
Jana, Hockwald. (M. Lauterbach No. 2276, June 1896); 
(Nuruflusse, No. 2328, June 1896); New Mecklenburg 
(Schlecter No. 14645, July 1902). 

L. novae-brittaniae Laut. in Naehtr. FI. Dent. Sudsee, 259 
(1905). Ins. Bismark, Neu-Pommern, bei Mandres (Schlecter 
No. 13765, Nov. 1901); Neu-Mecklenburg (Schlecter No. 14691). 
Peiana. 

L. novae guinse Bail, in Ann. Kept. B.N.G. 1900-1, p. 144. 
Goodenough Island, G. R. Le Hunte . 
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Sect. X.— Diplatia van Tiegh. 

L. Albertisii (van Tiegh) Engl, in Engl. & Prantl. Pflan- 
zenf Nachtr. 1.129. Recorded for New Guinea without specific 
locality. This species is allied to L. grandibracteus F. v. M. 

Subgenus II.— Dendrophthce Mart. 

Series 2.— Gichlanthus Engl. 

L» diversifolius Ridl. in Trans. Linn. Soc. Loud. (Bot.) 
vol. ix, pt. i, p. 146 (1916). Dutch New Guinea, Camp III 
to IX, 2,500 to 5,500 ft. Wollaston Expedition. 

L. hastifolius Ridl. l.c. Camp VII to VIII, 3,660 to 4,900 ft. 
Wollaston Expedition. 

Series 3.—Eudendrophthce. 

L. longiflorus Desr. Neu Pommern, Bei Massawa 
(Schleeter No. 13741, 1901) ; South New Guinea, Elaehland, 
Urwald (V. Roemer No. 473, Sept. 1909) ; Kaiser Wilhelm’s 
Land ; Halzfelden (Hollrung No. 342); Augusrafluss (Hollrung 
No. 662) ; Ramufluss (Tappenbach No. 114, 14th July, 1898). 
Dutch New Guinea ; Wollaston Expedition, Camp III, 2,500 ft. ; 
Ridl. Bot. Woll. Exped. Trans. Linn. Soc. Loncl. 2 ser., vol. ix, 
pt. 1, p. 146 (1916). 

Series ? 

L. dolichocladus K. Soli, in Nach. El. Deutsch. Suclsee, 258 
(1905). Kaiser Wilhelm’s Land and Frederick Wilhelmsliafen 
(type locality); (Nyman No. 1068, Sept. 1899). Dutch New 
Guinea, Sudkuste bei Merauke, x41agfalern (Versteeg No. 1909, 
Nov. 1907). 

L. Lauterbacliii K. Seh.in FI. Deutsch. Suclsee, 299 (1901). 
Kaiser Wilhelm’s Land, Am Huon-Golf bei Kap Ankona 
(Lauterbach No. 666, Aug. 1890—the type). Dutch New 
Guinea, Noord-Fluss (Versteeg No. 1798, Oct. 1907, No. 1033, 
March 1907). 

L. Gjellerapii Laut. in Nov. Guinea, viii, 815 (1912). 
Dutch New Guinea, Biwak Hollandia (Humboldt-Bai See- 
strand Gjellerup No. 143, May 1910). 

L. Seemenianus K. Seh. in FI. Kaiser Wilhelm’s Land, 
106 (1889). Seestrand von Halyfeldthafen (Hollrung No. 345, 
Oct. 1887). 

L. Balmeri Laut. et K. Sch. in FL Dent. Scbutzg Sudsee 
278 (1901). Kaiser Wilhelm’s Land, Sattelberg (Balmer 
No. 16). 
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L. finisterise Warb. in Bergpfl. 13, 20 (1892). Kaiser 
Wilhelm’s Land, Finisterre-Gebirge (He 11 wig No. 322, Oct. 
1888). 

Loranthus sp. near L. alyxifoUus F. v. M. Recorded by 
Bailey in Queens. Agric. Journ., vii, 349. 

Loranthus sp. Valeton, Bull. Dept. d. 1. Agric. Ind. Neer- 
land. x, 7. 

Family YISCOIDE.E. 

NOTOTHIXOS Oliv. 

Sect. I. — Eunotothixos van Tiegh. 

Notothixos leiophyllus K. Sch. Naeh. FI. Deutsch. Schutz. 
Sudsee, 260 (1905). Bismark-Archipel New Pommern (i?. 
Parkinson , No. 105 (1885) ). This is the plant referred to 
by Mueller in Notes Papuan Plants, ii (7). 29 (1886), under 
A T . subaureus, 41 in a large-leaved state with more elongated 
inflorescence” ; and also in Pap. PL, ii, 61, and Linn. See., 
vol. ii, n.s., p. 422. Base of Owen Stanley Ranges. British 
New Guinea (H. 0. Forbes , No. 779 (1885-6) ). 

I am indebted to Profe-sor Ewart, of the Melbourne Herbarium, 
for the loan of the last three specimens. 

YISCUM L. 

Sect. I. — Ploinixia Korth. 

Series I.—Isanthemitm van Tiegh. 

Viscum orientals Willd. is recorded for Papua by Mueller 
in Descriptive Notes on Papuan Plants, p. 99 (1875), who 
quoted Scheffer’s record in Bot. Gard. Buitenzorg. vi, p. 27. 
Scheffer’s record is as follows (F. orientate Willd. Miq. l.e, 
p. 804) :—I have not seen this specimen and therefore cannot 
say if it is the same as TL verruculosum Wight & Am. C. 
Lauterbaeh in Flora Nov. Guinea, vol. viii, pt. iv, p. 816 (1912), 
records it for Dutch New Guinea : Biwak Hollandia (Humboldt- 
Bai) on sea-strand (Gjellemp No. 105, Feb. and April (1910) ). 

Sect. II.— Aspidixia. 

V. angulatum Hevne. Islands on the south coast of New 
Guinea (Rev. J. Macfarlane 1885), Mueller in Notes Papuan PL 
ii (ix), 29 (1886). According to Professor Ewart this species is 
not represented in the Papuan collection in the Melbourne 
Herbarium. 
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Principal Bibliography of Works on in 3 Flora of ths Territory 
of Papua (British New Guinea). 

1875-1877. Mueller, Baron Ferd. von. —Descriptive Notes on 
Papuan Plants. Pts. i-v forming vol. i. Pts. vi-ix, 
forming the first four parts of vol. ii, were issued from 
1885 to 1890. The volume was not completed nor an 
index issued. 

1877-1890. Beccari, O.—Malesia, vols. i, ii, and iii. Contains descrip¬ 
tions of a few of D*Albertis' plants from the Fly River. 

1880. Beccari, O.—Notes on Plants Collected by Sig. L. M. D’ Albertis 
in New Guinea, in New Guinea ” by D'Albertis, pp. 
391-400. All the plants listed are from the Fly River. 

1882. Mueller, Baron Ferd. von. —A Gesneriaceous Plant discovered 
in New Guinea. Wing’s ” Southern Science Record," 
vol. ii, p. 229, 

1884-5. Mueller, Baron Ferd. von. —Several small papers in the Mel¬ 
bourne 44 Chemist and Druggist.' 1 

1884- 1896. Mueller, Baron Fer.d. von. —Miscellaneous Papers in the 

“ Victorian Naturalist,” vols. i-xiii. 

1885. Mueller, Baron Ferd. von. —Descriptive Notes on Papuan 

Plants. Two papers in ” The Australasian Scientific 
Magazine.” 

1885- 1886. Mueller, Baron Ferd. von. —Several Papers in Wing's 

‘ 4 Southern Science Record,” vols. i and ii (new series). 

1886. Ridley, H. N.—On the Monocotyledonous Plants of New Guinea, 

collected by Mr. H. O. Forbes. Joum. Botany, vol. xxiv 
pp. 321-327 and pp. 353-360. 

1886- 7. Mueller, Baron Ferd. von. —Several small papers in the 

“ Australasian Journal of Pharmacy.” 

1887. Mueller, Baron Ferd. von. —Report on a Small Collection of 

Plants from the Aird River, obtained by Mr. Theodore 
Be van. Proe. Linn. Soc. N.S.W., vol. ii,n.s., pp. 419-422. 

1887. Maiden, J. H.—Notes on Some Indigenous Sago and Tobacco 
from New Guinea. Proc. Linn. Soc. N.S.W., vol. ii, n.s., 
pp. 457-466. 

1888-1898. Mueller, Baron Ferd. von. —Papers in Annual Reports, 
British New Guinea. 

1889. Mueller, Baron Ferd. von. —Records of Observations on Sir 
Wm. MacGregor's Highland Plants from New Guinea. 
Trans. Roy. Soc. Vic., vol. i, pt. 2, pp. 145. 

1892, Succinct General Notes on the Flora of British New Guinea. 

Appendix ii to J. P. Thomson's “ British New Guinea," 

pp. 218-221. 

1891-3. Mueller, Baron Ferd. von. —Notes on Papuan Plants. Three- 
papers in the ” Journal of Botany,” vols. xxix-xxxi. 
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1896. Bailey, F. M.—Additions to the New Guinea Flora. Botany 
Bulletins xiii and xiv {Queensland Dept. Agriculture), 
pp. 14-16 

1897-1914. Bailey, F. M.—Contributions to the Flora of British New 
Guinea, A series of papers published in the u Queensland 
Agricultural Journal.” 

1898. Bailey, F. M.—Names of Easily Recognised Plants observed by 
Lord Lamington’s Party during New Guinea Expedition. 
Appendix (pp. 27-28) of Parliamentary Paper ‘‘ Report 
of Visit to British New Guinea.” 

1898. Hemsley, W. B.—Report on Botanical Collections. Annual 

Report British New Guinea 1897-8, pp. 147-150. 

1899. Bailey, F. M.—Notes on the Vegetation of New Guinea. Proc. 

Roy. Soc. Queensl., xiv, pp. 14-20. 

1 899. Hemsley’, W. B., and others.—Flora of British New Guinea. Kew 
Bull. 1899, pp. 95-126. 

1899-1901.—Bailey, F. M.—Papers in Annual Reports, British New 
Guinea (reprinted from the “ Queensland Agricultural 
Journal ”). 

1904. Bailey, F. M.—Contributions to the New Guinea Flora. Proc, 

Roy. Soc. Queensl., xviii, pp. 1-5. 

1905. Schumann, K., and Lautebbach, K.—Naehtrage Flora Deutsch. 

Sehutzgeb. Sudsee. Contains a few references to plants 
from British New Guinea. 

1908. Bubnett, Gilbert. —-Timber Trees of the Territory of Papua 
(Issued by the Dept, of External Affairs, Melbourne). 

1911. Copeland, E. B.—Papuan Ferns collected by the Rev. Copland 
King. Philippine Journ. Science. Bot., voi. vi, pp. 
65-92. 

1912-1916. Lautebbach, Schlechteb, and others.—Beitrage zur Flora 
von Papuasien, i-v. Contains many references to plants 
from British New Guinea. 

1916. Ridley, H. N., and others.—Report on the Botany of the 
Wollaston Expedition to Dutch New Guinea. Trans. 
Linn. Soc. (Bot.), vol. ix, pp. 1-269. Contains a few 
odd references to plants from British New Guinea. ^ 

1913. Webnham, H. F.—Dr. H. 0. Forbes's New Guinea Rubiacese. 

Joum. Bot., vol. lvi, pp. 68-77 and pp. 129-135. 

1922. Dixon, H. N—The Mosses of the Wollaston Expedition to 
Dutch New Guinea 1912-13, with some additional 
Mosses from British New Guinea.-- Jour. Linn. Sec. 

, (Bot.), vol. xiv, pp. 477-510. 
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Marine Molluscs from New Guinea. 

By John Shirley, D.Sc., F.M.S., Corresponding Member,. 

Royal Society of Tasmania : Honorary Member, Pharma¬ 
ceutical Society of Queensland. 

(Read before Royal Society of Queensland, 11th April, 1922.) 

In a recent visit to New Guinea, Professor J. V. Danes, 
PhD., Consul-General for Czecho-Slovakia, travelled in 
British Papua, and in the mandated territory lately known as 
German New Guinea. He was accompanied by liis charming 
and accomplished wife, who at Samarai, Gurya Beach, Rabaul r 
and Port Moresby made collections of marine shells. These 
were submitted to me for determination, and a classified 
list is shown herewith. As the time spent at each place of call 
was limited, few' of the smaller species were gathered, and the 
list reveals few' novelties. 

The first collection of New r Guinea Mollusca seems to 
have been made in 1842-6, when H.M.S. Fly,” under Captain 
F. R. Blackw'ood, v'as employed in surveying the North 
Australian and South Papuan coasts. On board this ship 
was Dr. J. Reete Jukes, who diligently searched for mollusca 
on all possible occasions. His collections v'ere described 
mainly by Arthur Adams and Lovell Reeve, while Dr. J. E. 
Gray dealt v'itk certain important discoveries in an appendix 
to Jukes’s narrative. 

This survey was continued and extended by H.M.S. 

” Rattlesnake'’ in 1849-50, when the Louisiade Islands were 
visited and collections made, to be afterwards described by 
Forbes hi an appendix to MacGillivray's account of tile voyage. 
The Challenger'’ while hi Torres Strait, at Station 188, on 
10th September, 1874, dredged oh south-west of Papua. An 
expedition organized hi 1875 by Sir William Maeleay left 
Sydney hi the k ' Che vert," having on its scientific staff such 
well-known Australian workers as Messrs. Brazier, Masters, 
Petterd, and Spalding ; and called at Yule Island where Brazier 
gathered many new' species of shells, w hose descriptions, with 
those from Australian localities, will be found hi his numerous 
papers in series 1, vols. 1 and 2 of the Linnean Society’s Pro¬ 
ceedings, 1 New r South Wales. During 1875 and following 

1 See also vol. ix, pp. 988-992, and vol. x, pp. 841-4, first series. 
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years, D’Albertis obtained at Yule Island and the Ely River 
a great supply of eonchological material, that was submitted 
to Tapparone-Oanefri, and published in the Annali del Museo 
Civico di Genova, vol. xix, first series, and iv, second series. 

Mr. A. Goldie, a trader and collector, travelled extensively 
in south-eastern New Guinea, and collected land and marine 
shells, that went mainly to the British Museum, and were 
described by the late E. A. Smith in the Annals and Magazine 
of Natural History. Professor A. C. Haddon, during his 
expedition to Torres Strait, on 17th August, 1SS8, dredged 
in the channel between Saibai and New Guinea. His molluscan 
gatherings were submitted to Messrs. Melvill and Standen, who 
published their results hi the Journal of the Linnean Society, 
London, vol. xxxvii, 1899, pp. 150-206, with two plates. 

A collection made by Sir William Macgregor in the 
Louisiades in 1889 was also sent to the conchologist of the 
British Museum for naming and describing. In 1890 Mr. Charles 
Hedlev of the Sydney Museum was in New Guinea for three 
months, the guest of Sir William Macgregor. He was given 
opportunities to visit Milne Bay, Samarai, Port Moresby, 
and St. Joseph's River, mainly in search of land shells. His 
gatherings are described hi the Proceedings of the Linnean 
Society of New South Wales, vol. vi, second series, 1891, pp. 
67-116 ; and vol. ix, pt. 2, pp. 384-92. 

Papers on species of CMoritis, by S. K. Gude, hi eluding 
some from New Guinea and neighbouring islands, will be 
found in the Proceedings of the Malacological Society, vol. vii, 
pt. 1, pp. 44-48, and pt. 2, pp. 195-8. 

Sub-Kingdom MOLLUSCA. 

Class PELECYPODA (1-35). 

Order. PRIONODESMACEA (1-15). 

Family ARCIElE. 

Arc a, Li nne Syst. Nat., x, 1758, p. 693, 

1. Area chalcaniha Reeve. 3. 

2. Area fusca Bruguieres. 1. 

3. Area imhricata Bruguieres. 2. 

4. Area lima Reeve. 3. 

5. Area trapezia Deshayes. 1, 2, 3. 


The numerals after the species refer to the following localities :— 
1 Samarai, 2 Gurya Beach, 3 Rabaul, 4 Port Moresby. 
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Glycimeris da Costa, Brit. Conch., 1778, p. 168. 

6. Glycimeris montrouzeri Angas. 1. 

7. Glycimeris pectunculus Linne = pectiniformis , La¬ 

marck. 1. 

8. Glycimeris reevei Mayer = angulata Reeve. 1. 

Family PERNXDjE. 

Pern a Bruguieres, 1792. 

9. Perna sulcata Lamarck. 1. 

Family PECTENIDaE. 

Chlamys Bolten, Mus. Bolten, 1798, p. 161. 

10. Chlamys pallium , Linne. 1. 

Family SPONDYLIILL. 

Spondylus Linne, Syst. Nat., x, 1758, p. 690. 

IX. Spondylus depressus Fulton. 1, 3. 

12. Spondylus hysirix Bolten non Reeve. 1, 2. 

13. Spondylus nicobaricus Chemnitz. 1. 

Modiolus Lamarck, Mem. Soc. N. H. Paris, 1799, p. 87. 

14. Modiolus phiHppinarus Hanley. 4. 

Septifer Recluz, Rev. Zool., 1848, p. 275. 

15. Septifer bilocular is, Linne. 3. 

Order TELEODESMACEA (16-35). 

Family CARDITIDJE. 

Cardita Bruguieres, Encyc. Meth. vers (2), 1792, p. 401. 

16. Cardita variegata Bruguieres. 1. 

Family CHAMIDdE. 

Chama Linne, Syst. Nat., x, 1758, p. 691. 

17. Chama pacifica Brod. 3. 


The numerals after the species refer to the following localities:— 
1 Samarai, 2 Cluyra Beach, 3 Ra haul, 4 Port Moresby. 
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Family LUCINIB.E. 

Corbis Cuvier, Regn. Anim., ii, 1817. p. 480. 

18. Corbis fimbriata Linne. 4. 

Family CARDIIDJE. 

Cardium Linne, Svst. Nat., x, 1758, p. 67 S. 

19. Cardium reeviamim Bunker. 1, 2, 3. 

Family TRIBACNIBaE. 
Tridacna Bruguieres, 1789. 

20. Tridacna crocea Lamarck. 2. 


Hippopus Linne, Svst. Nat., x, 1758, p. 691. 

21. Hippopus hippopus Linne. 1, 3, 4. 

Family VENERIBJE. 

Lioconcha Morch, Cat. Yolcli, ii, 1S53, p. 26. 

22. Lioconcha castrensis Linne. 1, 2. 

Gafrarium Bolten Mus Bolt., 1798, p. 176. 

23. Gafrarium australis Sowerby. 3. 

24. Gafrarium australica Reeve. 1, 3, 4. 

25. Gafrarium pectinatum Linne. 2, 3, 4. 

26. Gafrarium tumidum v. ranellmn Lamarck. 2, 3. 

Antigona Schumacher, Essai Nouv. Syst., 1817, p. 51. 

27. Antigona puerpera v. gladstonensis Menke. 1. 

28. Antigona toreuma Gould. 2. 

Papula Bolten, Mus. Bolt., 1798, p. 175. 

29. Paphia variegata Bruguieres. 1. 

Family PLEUROPHORIDjE. 

Trapezium Besh. Trait. Ellem. Conch., ii, p. 18. 

30. Trapezium angulatum Lamarck. 1. 

The numerals after the species refer to the following localities :— 

1 Samarai, 2 Gurya Beach, 3 Rabaul, 4 Port Moresby. 


R.S.—F 
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Family TELLINID.E. 

Tellina Linne, Syst. Nat., x, 1758, p. 674. 

31. Tellina virgata. 3. 

Family^ GARIDTE. 

Asaphis Modeer, K. Vet. Ac. Nya Handl. xiv, 1793, p. 176. 

32. Asaphis deflorata Linne. 1, 3, 4. 

Family AMPHXDESMATXD.E. 

Amphidesma Lamarck, An. s. vert., v, 1818, p. 489. 

33. Amphidesma plana Hanley. 1, 3. 

34. Amphidesma striata Gmelin. 1, 2, 3. 

Family CORBULID.E. 

Corbel a Brag., Encyl. Meth., 1797, tab. vers. pi. 230. 

35. Corhula scaphoides Hinds. 3. 

Class GASTEROPODA (36-135). 

Order DIOTOCARDIA (36-57). 

Family HALIOTID.E. 

Haliotis Linne, Syst. Nat., x, 175S, p. 779. 

36. Haliotis varia Linne. 1. 

Family TROCHLDTE. 

Monodonta Lamarck, Mem. Soc. N. H. Paris, 1799, p. 74. 

37. Monodonta tuberculata A. Ad. 2. 

Troches Linne, Syst. Nat., x, 1758, p. 756. 

38. Trochus obeliscus Linne. 1. 

39. Trochus cenustus Reeve. 1. 

Family TURBINID.E. 

Terbo Linne, Syst. Nat., x, 1758, p. 761. 

40. Turbo chrysosiomus Linne. 1. 

41. Turbo intercostalis Menke. 1. 

42. Turbo petholata Reeve. 1. 

43. Turbo porphy rites Martyn. 1. 

44. Turbo radiatus Gmelin. 1. 

The numerals after the species refer to the following localities :— 

1 Samarai, 2 Guiya Beach, 3 Rabaul, 4 Port Moresby. 
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Astrjea Bolten, Mus. Bolt., 1798, p. 79. 

45. A sir cm hcemotraga Menke. 1. 

46. Astrcea nobilis Gray. 1. 

Cheysostoma Swainson, 1840. 

47. Ckrysostoma paradoxam Bom. 1. 

Family XERITIClE. 

Xerita Linne, Syst. Nat., x, 1758, p. 776. 

48. Xerita albicilla Linne. 1, 2. 

49. Xerita cost at a Chemnitz. 1. 

50. Xerita plant spim Anton. 1. 

51. Xerita plicata Linne. 1. 

52. Xerita pot it a Linne. 1, 2. 

53. Xerita polita y. rumphii Reeluz. 1. 

54. Xerita signata Maeleav. 2, 3. 

55. Xerita reticulata Karstens. 1. 

56. Xerita 2 semirugata ? Reeluz. 3. 

57. Xerita undata Linne. 1, 3. 

Order MGXOTOCARDIA i58-135). 

Suborder T7EXIOGLQSSA (58-96). 

Family LITTORIXIDJ2. 

Melaraphe Menke, Syn. Meth. Moll., 1828, p. 45, 

58. Melaraphe scabra Linne. 2. 

59. J lelaraphe scabra v. sinensis Pliilippi. 2. 

Family PLANAXIDJE. 

Plan axis Lamarck, 1822. 

60. Plan axis sulcal us Bom. 3. 

Family HIPPOXICIDSE. 

Hipponix Def ranee, Bull. Soe. Philom., 1819, p. 8. 

61. Hipponix barbatus Sowerby. 1. 

Family CAPULID.E. 

Capulus Montfort, Conch. Syst., ii, 1810, p. 55. 

62. Capulus tricarinatus Linne. 3. 

The numerals alter the species refer to the following localities :—- 
1 Samarai, 2 Gurya Beach, 3 Rabaul, 4 Port Moresby. 

2 These shells agree completely with specimens so named by Brazier; 
and with f. 41, plate 3, vol. x of Try on; but differ in outline and lip 
details from f. 42 of the same plate. 
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Family CERITHUDiB. 

Cerithium Bruguieres, Encvc. Meth. vers (1), 1789, p. xv. 

63. Cerithium gemmulalum Hinds. 1. 

64. Cerithium gemmulatum v. articulatum H. & A 

Adams. 1. 

65. Cerithium janelli H. & J. 2. 

66. Cerithium janelli v. moniliferum Sowerbv. 2. 

Family STROMBIDiE. 

Strombus Linne, Syst. Nat., x, 1758, p. 742. 

67. S trombus dent at us Linne. 1, 3, 4. 

68. Strombus gibberulus Linne. 2. 

69. Strombus luhuanus Linne. 1, 2. 

70. Strombus minimus Linne. 3, 4. 

Family CYMATIID E. 

Cymatium Bolten, Mus. Bolt., 1798, p. 129. 

71. Cymatium test-aceum Morch. 1. 

Family CASSIDIJDaE. 

Phalium Link, Rostock Samml., iii, 1807, p. 112. 

72. Phalium vibex Linne. 3. 

Family NATICID7E. 

Natica Scopoli, Intr. Hist. Nat., 1777, p. 392. 

73. Natica deidosa Reeve. 1. 

74. Natica flemingiana Recluz. 1. 

75. Natica gualteriana Recluz. 2. 

76. Natica mamilla Reeve. 2. 

77. Natica hnozaica Sowerbv. 3. 

Polinices Montfort, Conch. Syst., ii, 1810, p. 222. 

78. Polinices filosa Sowerbv. 2. 

Family MODULID.E. 

Modulus Gray, 1840. 

79. Modulus tectum Gmelin. 1. 

The numerals after the species refer to the following localities :— 

1 Samarai, 2 Gurya Beach, 3 Rabaul, 4 Port Moresby. 

3 Only one specimen was included in Madame Danes’s collection ; 
it is typical in size and shape, but the first circle of spots on the body- 
whorl is more distant from the second one than is usual. 
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Family CYPRJEIDJE. 

Cyprjea Linne, Syst. Nat., x, 1758, p. 718. 

80. Cypreea annulus Linne. 2, 3, 4. 

81. Cypreea asellus Linne. 1 . 

82. Cypreea caput-serpentis Linne. 1. 

83. Cypreea caurica Linne. 1. 

84. Cypreea cicerula Gmelin. 1, 3. 

85. Cypreea erosa Linne. 1, 3, 4. 

86. Cypreea err ones Linne. 1, 3. 

87. Cypreea felina Gmelin. 1. 

88. Cypreea interrupt a Gray. 1 . 

89. Cypreea Isabella Linne. 1, 2, 3. 

90. Cypreea lynx. L 2, 3. 

91. Cypreea moneta Linne. 1, 3. 

92. Cypreea neglecta Sower by. 1, 2. 

93. Cypreea nucleus Linne. 1, 2. 

94. Cypreea quadrimaculata Gray. 1, 2. 

Trivia Broderip, Penny Cycl., viii, 1837. p. 256. 

95. Trivia bisect a Migliels. 1. 

96. Trivia oryza Lamarck. 1, 2. 

Suborder STENOGLOSSA (97-135). 

Family OLIYIDiE. 

Oliva Bruguieres, Encyc. Meth. vers, i 5 1789, p. xv. 

97. Oliva australis Ducloz. 3. 

98. Oliva buloioi Sowerby. 3. 

99. Oliva carneola Gmelin. 3. 

100. Oliva eluclosi Reeve. 3. 

Xck 98. A shell of 8 whorls, having the general shape- 
of 0. australis Duel., and an average specimen measuring 
23 cm. 10 c*m. The mouth is 17 cm. X 5 cm., but 
unlike australitt its posterior canal is closer to the body- 
whorl. The ground colour is tawny yellow, marked by 
faint chestnut-coloured spots on the upper half of the body- 
whorl; these increase in size and depth of colour, and form 
zigzag streaks below. 

No. 100. Very closely resembles O. ispkltda L., of which it 
may be a variety. It differs in size, being usually smaller, 
and in the shape of the mouth. In ispidula the space 
between the two lips widens gradually from above down 
ward. In duclost for two-thirds of the length the lips are 
nearly parallel. Then the inner lip slopes rapidly. The 
ground colour of the shell is lighter, and the striations on 
the columella more numerous. 

The numerals after the species refer to the following localities :— 

1 Samarai, 2 Gurya Beach, 3 Rabaul, 4 Port Moresby. 



74 PROCEEDINGS OR THE ROYAL SOCIETY OF QUEENSLAND. 


Family" CONID7E. 

Cones Linne, Syst. Nat., x, 1758, p. 712. 

101. Conus acliatinus Chemnitz. 1. 

102. Conns auratus Lamarck. 1. 

103. Conus ceylonensis v. nanus Brot. 1. 

104. Conus emaciatus Reeve. 1. 

105. Conus glans Hwass. 1. 

106. Conus hehrreus Linne. 1. 

107. Conus militaris Hwass. 1. 

108. Conus musicus Hwass. 1. 

109. Conus mussatella Linne. 1. 

110. Conus omaria Hwass. 1. 

111. Conus 4 pulcliellus Swainson. 1. 

112. Conus rattus Hwass. 1, 2, 3. 

113. Conus stem us -muscar urn Linne. 1. 

114. Conus 5 varius , Linne. 1. 

Family TURRIDrE. 

Drillia Gray, 1838. 

115. Drillia digitalis Reeve. 1. 

Family TURBXNELLIDJE. 

Latoits Montfort, 1810. 

116. Latirus turritus Grnelin. 3. 

Peristernia Moreh, 1852. 

117. Peristernia nassatula Lamarck. 1. 

Yasum Bolten. 1798. 

117 a. Yasum armigerum Brocl. 1. 

The numerals after the species refer to the following localities :— 

1 Samarai, 2 Gurya Beach, 3 Rabaul, 4 Port Moresby. 

4 The specimen from Samarai resembles f, 7S of plate 14 of Try oil's 
Manual in size, spire, and markings, except that the central light band 
is more definite and complete. 

5 A rare shell on the Queensland coast and seldom collected in a 
perfect condition. The New Guinea specimen agreed in outline, in the 
tubercles on the spire, and showed the remains of the grooves on the 
lower half of the body-whorl. The ground colour was white, with 
remains of chestnut patches. 
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Family MITRIILE. 

Mitba Martyn, Univ. Conch., 17S4, Expl. to p. 19. 

118. J Iitra amandci Reeve. 1. 

119. 21 it r a auriculokles Reeve. 1. 

120. 2Iitra cucumerina Linne. 1. 

121. Mitra pauper cula Linne. 2. 

122. Mitra tabanula Lamarck. 1. 

123. Mitra rufescens A. Adams. 2. 

124. Mitra stictica Link = cardinal is v. perl itsa 

Sowerby. 

Family BUCCINIDJE. 

Cantharus Bolten, 1798. 

125. Cantharus rubiginosus Reeve. 1. 

Family NASSARIHLE. 

Nassarils Froriep in Dumeril, Zool. Analvt., 1806, p. 167. 

126. Nassarius jonasi Dunker. 3. 

Family PYRENDAE. 

Pyrene Bolten, Mus. Bolt., 1798, p. 134. 

127. Pyrene fulgurans Lamarck. 1. 

128. Pyrene punctata Bruguieres. 1, 2. 

129. Pyrene versicolor Menke. 1. 

130. Pyrene Zelina Ducloz. 1. 

Family MURICILlE. 

Murex Linne, Syst. Nat., x, 1758, p. 746. 

131. Murex australiensis A. Adams. 1. 

Family THAIDIML 
Thais Bolten, Mus. Bolt., 1798, p. 54. 

132. Thais ambustulata Hedley. 1. 

133. Thais pica Blainville. 1. 


The numerals after the species refer to the following localities :— 
1 Samarai, 2 Gurya Beach, 3 Rabaul, 4 Port Moresby. 
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Drupa Bolten, Mus. Bolt., 1798, p. 55. 

134. Drupa mora Bolten. 1. 

135. Drupa ochrostoma Blainville. 2. 

Suborder PULMONATA (136-142). 

Family ELLOBIXD.F. 

Pythia Schumacher, 1817. 

136. Pythia argenvillei Pfeiffer. 3. 

137. Pythia pantherina A. Adams. 4. 

Rhodgstoma Swainson, Proc. Boy. Soc., V.D. Land, iff*. 
1855, p. 44. 

138. Rhodostoma nucleum Martyn. 2. 

Melampus Montfort, 1840. 

139. Melampus lividus Deshayes. 2. 

Family SIPHOBABIID^E. 

Siphonaria Sowerby, Genera of Shells, 1824, fasc. xxL 

140. Siphonaria acuta Quoy & Gaimard. 1. 

141. Siphonaria atra Quoy and Gaimard. 1. 

142. Siphonaria zebra Reeve. 1. 

Suborder OPISTHOBRANCHIA (143-144). 
Family SCAPHANDRID.B. 

Atys Montfort, 1810. 

143. Atys cylindrica Helbling. 4. 

Family AKERID.B. 

Bullaria Raffnesque, Anal. Nat, 1815, p. 142. 

144. Bullaria adamsi Menke. 1, 2. 


The numerals after the species refer to the following localities:— 
1 Samarai, 2 Gurya Beach, 3 Rabanl, 4 Port Moresby. 
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Notes on the Biology of some of the More 
Common Queensland Muscoid Flies. 

By Professor T. Harvey Johnston, M.A., D.Sc., and 0. W. 

Tiegs, M.Sc., formerly Walter and Eliza Hall Bellow"in 

Economic Biology, University, Brisbane. 

(Bead before Royal Society of Queensland , 28th April , 1922.) 

The main object of the present paper is to place on record 
the results of a series of observations which aimed at deter¬ 
mining the duration of the various stages of the life-cycle of 
some of the common Queensland Muscoid flies. Amongst 
those dealt with are the housefly ; a number of blowflies 
including certain sheep maggot-flies ; some species of Sarco- 
pliaga and Musca ; and the stable fly Slomoxys . 

Observations were recorded regarding the following :— 
Length of time taken by the egg to hatch ; period during 
which the larva fed ; time intervening between the cessation 
of feeding and the undergoing of obvious pupation (larval 
resting period or prepupal stage) ; length of time passed in the 
pupal condition ; time elapsing between the deposition of a 
larva or egg and the emergence of the imago resulting from 
such larva or egg ; the period between emergence and sexual 
maturity of the female as evidenced by the act of copulation 
(maturation period) ; time between emergence of the female 
and oviposition by it (preoviposition period) ; longevity of 
the adult in captivity. 

The egg period was always obtained by observing the fly 
actually ovipositing and watching till the eggs hatched, the 
time being noted in hours. No attempt was made to ascertain 
the length of time passed in the various larval instars. The 
resting period was regarded as commencing when the larvae 
began to leave their food material and to wander. This wander¬ 
ing is a marked characteristic of some of the species—e.g. Lucilia 
larvas are capable of travelling many yards from the place 
of feeding until they find a suitable patch of soil in which to 
pupate; while Chrysomyia albiceps and Sarcophaga spp. 
likewise may wander for a considerable distance; on the 
other hand Ophyra nigra generally bores into the soil directly 
beneath, or in close proximity to, its feeding place. 

Male flies appear to be sexually mature soon after emer¬ 
gence from the puparium, but females usually take some time 
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to reach maturity, the time being reckoned as from the date 
when copulation was observed to occur, as this no doubt 
takes place soon after the flies are mature. The determination 
of the length of adult life of the various flies, as recorded in 
this paper, is not very satisfactory since the insects had 
necessarily to be kept in confinement from the time of their 
emergence. Food, temperature, moisture, etc., all influence 
this period. 

There are unfortunately numerous blanks in the tables 
given in this paper, some of them owing to the fact that a 
number of the flies would not copulate in captivity, though 
they were flying about in a large room with abundant bright 
and shady places in it. During the summer it was found 
possible to carry out monthly observations, but this could 
not be done in the winter, owing to the difficulty of obtaining 
suitable species when needed. As the length of the various 
periods in the case of Lucilia was ascertained to be fairly 
constant during the several winter months, it has been con¬ 
sidered sufficient in most cases to record observations during 
the winter period (May to September) without specifying any 
particular months. 

A curious fact noted was that while all the species of 
carrion-flies could be obtained during any month yet many 
species had a period during winch they gradually increased 
in numbers relatively and eventually predominated over the 
other species. 

The observations to be referred to, unless otherwi 8 
stated, were carried out in Brisbane from the beginning of 
September 1920 till the end of August 1921, i.e. a full year. 
Some observations made by Miss Bancroft in Eidsvold (Upper 
Burnett Elver) and in Brisbane during 1919 and early in 1920, 
in connection with work carried out in collaboration with the 
senior author, are included. Certain data presented in this 
paper were briefly referred to in an article by one of us last 
year (Johnston 1921). 

Froggatt and Froggatt (1916, p. 9) have published a 
statement regarding the average number of eggs found in 
the ovaries of various blowflies in New South Wales. The 
larval stages of some of the flies referred to in this paper have 
been described recently by Sinton (1921), while short accounts 
were published some years ago by Messrs. W. W. and J. L. 
Froggatt. The dipterous larvae which produce myiasis in man 
and domesticated animals have been reviewed by Patton (1921). 
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Lucilia serieafa Meigen. 

The fly to which this name is attached in Australia is 
very common during summer, being prevalent in the vicinity 
of houses. It is frequently seen in winter in Queensland, 
increasing in numbers gradually until it becomes the dominant 
blowfly in December. It is one of the sheep maggot-flies. Frog- 
gatt (1921, p. 812) has referred to its prevalence in Xew South 
Wales. 

It is almost certain that more than one species is included 
under this name in Australia. The bronze-coloured forms so 
commonly met with are not necessarily specifically distinct 
from the bright-green individuals, as both may be found 
amongst the progeny of one female. The British Museum con¬ 
tains specimens with tills specific designation from Melbourne, 
as well as from India., Egypt, South Africa. Great Britain, 
etc. One of the Xew Zealand sheep blowflies is identified as 
belonging to this European species. 

Lucilia sericata. 
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In all tables in this paper the egg period is given in hours and the 
remaining periods in days unless otherwise indicated. 

The egg period is generally between 16 and 17 hours in 
summer. The larval feeding stage usually occupies from 4 to 5 
days except during winter when it takes 5 or 6 ; while the 
larval resting stage is generally 3 to 4 days in summer and 
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7 to 10 in winter. The pupal period is usually 7 days except 
dining winter months when it may he twice as long. The time 
elapsing between the deposition of the egg and the emergence 
of the fly is generally about 13 days during summer, 15 days 
in spring and autumn, but considerably longer in winter. 
Generally about S days elapse between emergence of the 
adult and its subsequent oviposition. Longevity in captivity 
is usually about 20 days. Copulation may occur whilst on 
the wing and last only a few seconds or it may take place 
while the insects are resting and is then prolonged. 

Froggatt (1913, pp. 25, 29) mentioned that in New’ South 
Wales eggs hatched out within a day (six hours in December) 
after having been laid ; that maggots w’ere fully fed on meat 
in 0 or 7 days after hatching, pupating in the soil beneath ; 
and that flies emerged on the sixth day after commencement 
of pupation. The period from oviposition to emergence was 
thus about 12 or 13 days in summer, viiieh corresponds with 
our observations in Brisbane during summer. In an earlier 
paper (1905, p. 17) he had stated that the larval stages occupied 
about a fortnight. 

A series of observations regarding the pupating habit of 
this fly w T as published recently by us (J. & T. 1921, pp. 114-5 ; 
1922, p. 130). 

Bishopp and Laake (1915, p. 473) as a result of observa¬ 
tions at Dallas, Eastern Texas, reported that hatching required 
from less than 24 hours to 7 days; the larval period 4 to 9 days 
in summer, but from 3 to 4 months during late autumn and 
winter; the pupal period about 5 days in summer but from 
24 days to 5 months in winter ; the total developmental 
period 11 to 15 days in summer increasing to from 4 to 6 months 
during late autumn and winter ; longevity of adults in cap¬ 
tivity 10 to 40 days : emergence to egg-laying 4 to 21 days. 

Bishopp, Mitchell, and Barman (1917) recorded that 
L. sericata appeared during the warmer days of spring and 
persisted through the summer in U.S.A., where it took about 
as long to pass through its development as did the common 
black w’ool-maggot fly, Phormia regina Meigen, viz. about 
11 to 15 days from egg to emergence of the adult fly. 

In regard to a related fly, Lucilia ccesar , Herms (1915) stated 
that the egg period was from 6 to 48 hours ; the larval feeding 
stage 3 to 7 (generally 5) days ; the larval resting or prepupal 
stage usually 6; the pupal 8 to 34 (commonly 12) days ; the 
total number of days elapsing betw’ % n egg deposition and 
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emergence of the adult fly being from 16 to oxer 60 days, 
generally 24 days ; and the average longevity of the fly about 
30 days. Pierce (1921, p. 132) mentioned that the larval 
period averaged 14 days and the pupal about the same length, 
but that in warm weather in Texas the larval stage occupied 
3 to 12 days and the pupal 5 to 16 days while the total develop¬ 
ment (to emergence) required 11 to 24 days. Bishopp (1915, 
p. 323) stated that in Eastern Texas incubation required less 
than 24 hours in summer but up to 7 days in winter ; the 
larval stage 3 to 9 days ; pupal 3 to 13 ; egg to emergence 
of adult 9 to 21 days during comparatively warm weather ; 
and that oviposition occurred in from 5 to 9 days after emer¬ 
gence. 

Patton (1922a) mentioned that in India the eggs of Lucilia 
serenissima F. incubated in from 24 to 36 hours according to 
temperature. 

Chrysomyia albiceps Wied. 

This is the adult of the larger so-called hairy maggot and 
is one of the worst of the sheep blowflies in Xew South Wales 
and Queensland, where it is generally known as Pycnosoma or 
Chrysomyia nififacies. It is most abundant in Brisbane during 
January and February, while in sheep districts of Central and 
Western Queensland it is especially in evidence during March, 
April, and May and may occur in numbers even in June. 

Mr. Froggatt (1921, p. 811 ; 1920, p. 472) has lately used 
the name Chrysomyia albiceps Wied, as being its correct name, 
the determination having been made by Patton, who mentioned 
that it was a common Indian species. The latter author 
(1922c) has just published an account of the fly and its larval 
stages. 

Chrysomyia albiceps. 
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The larva usually feeds for about five days, then follows 
a resting period generally occupying from 5 to 6 days during 
winter and 2 days in summer. The total larval period during 
midsummer (January to March) is usually 6 days, but 8 days 
during early summer, and longer during winter. The pupal 
period is usually from 4-J to 5 days during the whole summer. 
Xo definite information is available as to the time w T hich 
elapses between adult emergence and sexual maturity, and 
between emergence and oviposition, but about 5 or 6 days 
appear to elapse in the latter case (midsummer). Longevity 
in captivity during summer commonly ranged between 15 and 
26 days. 

Jarvis (1913, p. 11), who bred it in confinement at an 
average mean temperature of 75-5° F. (Longreach district, 
during October), stated that 7 days intervened between egg- 
laying and pupation—flies emerging 4 days later (i.e., a 
pupation period of 4 days). Hence the total period between 
deposition of eggs and the emergence of flies which developed 
from them was 11 days (Jarvis stated 12 though his dates 
indicate only 11). 

The most rapid development from egg deposition to 
emergence noted by us occupied 9 to 10 days (February). 
3 to 4 days of which were spent in the pupal condition (J. & T. 
1921, pp. 112, 116). Illingworth (1918) referred to a similar 
rapid development of this fly in Hawaii (midsummer, July), 
where less than 4 days elapsed from the time of the deposition 
of the egg to the end of the larval feeding stage. He reported 
that the pupal condition occupied about 6 days, but this 
interval would include the time that we have indicated under 
larval resting stage, which would probably be 1 to 2 days. 
The total time from egg deposition to emergence was about 
91 days, just as in the case noted by us. Froggatt (1913, p. 26) 
stated that less than a fortnight elapsed between these periods 
(Xew T South Wales). 

Patton (1922c, p. 563) states that the second, but more 
especially the third, stage larva of C. albiceps is entirely 
predaceous, feeding on the larvae of other Calhphorinae, as- 
well as those of certain species of Musca in Mesopotamia and 
India, a character which it shares with C. vitteneuvii . J. L. 
Froggatt (1919, p. 259) had already mentioned that the “ hairy 5J 
larvae of Pyonosoma rufifacies and P. varipes attacked and 
devoured the smooth-skinned maggots of other blowflies. 
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such as Anestellorkina augur , Pollenia stygia , and Lucilia 
sericata . while those of Ophyra nigra would attack all species. 

Patton mentioned that the female lays her eggs amongst 
those of other Calliphorines ; that the first instar lasts for 
about 36 hours, as in the case of C. villeneuvii , and the second 
from 2 to 3 days. 

The biology of the related fly Chrysomyia (or better, 
Cochliomyia) macellaria Fabr., well known as the American 
screw-worm, which deposits its eggs in living domesticated 
animals as well as in man, but especially in cattle and sheep, 
has been worked out by various investigators. Bishopp. 
Mitchell, and Parman (1917) reported that eggs hatch in less 
than 4 hours, and when infesting living animals the larvae 
are mature and drop from the wound in from 4 to 5 days, 
but when in carcasses they require 6 to 20 days unless the 
weather be hot and damp. The maggots burrow from 1 to 4 
inches into the ground before pupating. The pupal stage 
lasts from 3 to 14 days, when the flies emerge and are soon 
ready (3 to 18 days) for egg-laying. The whole life-cycle is 
completed in from 1 to 4 weeks according to temperature and 
humidity. The adult fly lives only a short time—from 2 to 
6 weeks. (See also Bishopp, 1915. p. 325-6.) 

Herms (1915, p. 235) reported that the shortest period 
observed to elapse between the deposition of the egg or maggot 
to the emergence of the imago was 9 days, lengthening to 2' 
weeks or more under less favourable circumstances. Castellani 
and Chalmers (1919, p. 84S) stated that the eggs hatched in 
from 1 to 9 hours, the larva matured in from 5 to 7 days, and 
the pupa in from 9 to 14 days. ( See also Hall, 1921, p. 15.) 

Chrysomyia (Microcalliphora) wipes Macquart. 

This is the smaller hairy maggot-fly, commonly known as 
Pycnosoma raripes. Probably more than one species has been 
included in the previous accounts given under this name. 
Townsend in 1916 made it the type of his genus Microcalliphora . 
Though common during summer, this fly reaches its maximum 
development in Brisbane in February, during which month 
its life-cycle may be very much shortened, at times not more 
than 8 days elapsing between the deposition of the egg and the 
emergence of the resulting fly. The usual period during summer 
was found to be 10 or 11 days, increasing as winter approached, 
when over a month might be required. 
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Microcallxphora varipes. 


Periods. 

| 

h i £ : 

g ; £ -* 

§ 1 £ "p 

C | ^ i 13 

o \ ! feH 

hD | w 

April. 

May to Sep¬ 
tember. 

October. 

Q 

O 

December. 

Egg (hours) 

17 17 17-13 

IS 


18 

17-19 

17-19 

Larval feeding (days) 

2J-4-J 2J-5 4-5 

i ! : 

4-5 

5 

44-5 

43-5 

43-5 

Larval resting 

1-2 1-2 1 3-2 

2-3 

3-8 


n-2 

1-13- 

Total larval 

4*1—6 5-7 5J-7 

6-8 

8-13 

.. 

6-7 

53-6 

Pupal 

2-10 3-5 4-J-5 

5 

8-21 


4 l-o 

4 i 

Eeposition of egg to 
emergence of adult 

9-14 8-1110-1111-14 

'l .. . * 1 ..: 

17-36 

12-15 

10-12 

10-11 

Longevity of adult 

19-28 26-28 26 

1 

26-28 

29 

23-29 

i 

20-28 

28-29 


The larval feeding period generally occupied 3 days in 
January and 44 to o days for most of the year ; while the 
larval resting period usually extended over 1 or 2 days in 
summer hut 5 or 6 in winter. The pupal period commonly 
occupied 4 to 44 days in summer. 

Chrysomyia raegacephala Fabr. 

This large, deep-blue blowfly is more commonly known in 
Queensland, the East Indies, and Hawaii as C. dux Esch. Van 
der Wulp in his Catalogue of the described Diptera from 
S. E. Asia” (1896, p. 148) quotes the latter name with Lucilia 
jktviceps of Maequart and of Walker as a synonym. 

Froggatt has referred to it frequently and figured it as 
Lucilia tasmaniensis (Brisbane, New Hebrides, and Solomon 
Islands), but recently (1921, p. 812) has recorded it as C. 
fiaviceps apparently on the authority of W. S. Patton, who 
reports it as a common fcfc bluebottle” blowfly of Eastern 
bazaars and as one which breeds readily in decaying animal 
matter. 

It appears in Brisbane in great numbers during the 
summer but does not become the dominant species until about 
March. It occurs in Sydney but is not so abundant there. 
The British Museum contains specimens from the Northern 
Territory and many North Queensland localities. 
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Though it is readily attracted to decomposing animal 
matter we have not yet observed it ovipositing nor have we 
bred it out from carrion. 

Patton (1922b), who recognised this fly as belonging to 
Fabric! iis' species, described the larval stages and mentioned 
that the larvse hatch out in about 24 hours in India. Though 
various stages in the related Indian blowflies, Chrysomyia 
bezziana and C. nigriceps , have been described by Patton 
(Ind. Jour. Med. Res. 8 (1), 1920, pp. 17-29 ; 1922b), the times 
occupied by them are not mentioned. 

Neopollenia stygia F. 

The golden-haired blowfly, known also as Calliphora 
villosa , occurs very commonly during the winter months in 
Western Queensland. It becomes less abundant in September 
and diminishes in numbers as summer approaches, when it is 
seldom seen. Froggatt reports it as being prevalent in New 
South Wales sheep-country from September onwards well 
into the summer. He states that it is common throughout 
the year in Sydney. 

We have not kept records of the developmental periods 
of this fly. Froggatt (1915, p. 20) states that the time required 
for the egg to develop into a fly in summer in New South 
Wales averages a fortnight. 

Paracalliphora augur L. 

This blowfly is known under a variety of names— Calliphora 
oceanice , C. augur , Anestellorhina augur , etc. The genus 
Paracalliphora was erected for it by Towmsend (Canad. Entom. 
48, 1916, p. 151). 

The fly is quite common in Brisbane during the winter 
(May onwards), increasing as X. stygia begins to diminish, 
but it is not abundant in summer. It is capable of depositing 
either eggs or maggots and at times both may be deposited 
on the same occasion. Eggs usually hatch out in about six 
hours in Brisbane. The larval feeding period is about 4 days, 
while the resting stage occupies about 5 days except during 
winter w-hen it is usually 6. 
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PAR ACALUIPH ORA AUGXJR. 



Eroggatt (1915, p. 19) reported breeding the species from 
carrion all the year round though it was during winter that it 
infested sheep. He recorded that during winter the larvae 
required 2 to 3 weeks to become fully fed while the pupal 
stage occupied a month to 6 weeks, so that from 6 weeks to 
2 months were required under laboratory conditions, but that 
a fortnight or even a month longer was necessary under natural 
conditions. During summer, he stated, only 14 days intervene 
between the egg and the emergence of the adult fly, larvae 
being fully fed on the seventh day. 

In an earlier paper (1913a, p. 23) he mentioned that eggs 
laid in November gave rise to larvae which pupated in 6 days 
and emerged 11 days later, the period from the egg to 
emergence of the fly being 14 to 15 days (his dates show a 
period of 17 days). Dining December, 18 days elapsed in a 
case recorded. 


Calliphora erythrocephala Meigen. 

This large, dark blowfly, an importation from Europe, 
is common in New Zealand and in Sydney. As we have seen 
only one specimen in Brisbane it must be very rare, though it 
may succeed in establishing itself. No data regarding its 
biology in Australia have been published. 

Bishopp (1915, p. 327) mentioned that in Eastern Texas 
the incubation period was 24 hours ; the larval feeding stage 
3 or 4 days ; the pupal stage 7 to 9 days; the period from 
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egg deposition to emergence ranged from 15 to 20 days ; and 
that opposition occurred in from 12 to 17 days after emergence. 

Pierce (1921, p. 131) stated that the eggs required 10 to 
24 hours to hatch ; the larva 74 to 8 days at 23° C. (73*5 3 
Fahr.) ; and the pupa 14 days for development, though larvae 
had been known to attain full development in from 3 to 4 
days and the flies to emerge in from 15 to 20 days after the 
eggs had been deposited. (See also Hewitt, 1914.) 

Sarcophaga spp. 

Flesh-flies are to be met with in Brisbane throughout the’ 
year but are particularly plentiful during March and April. 
They are larviparous. The larval feeding stage occupies 
about 4 or 5 days during summer. The pupal stage is greatly 
prolonged during winter, some of our specimens taking from 
8 to 16 weeks before emerging. Overwintering evidently 
takes place in the pupal condition. From 12 to IS days elapse 
during summer between larviposition and the emergence of 
the adult. In 2 or 3 days after emergence copulation occurs. 

Herms (1915, p. 238) states that under optimum conditions, 
presumably at Berkeley, California, Sarcophaga sarracenice 
Riley requires 5 days for its larval development and 13 for the 
pupal, a total of 18 days from larviposition to emergence. 


Sarcophaga peregrina R. D. 


Period (days). 

Nov.- 

Dee. 

Jan.— 

Feb. 

March— 

ApriL 

Winter. 

Larval feeding .. 

3-6 

3-5 

5-6 

* * 

Larval resting .. 

3 

3 

2-3 

.. 

Total larval 

6-9 

6-8 

7-9 


Pupal 

8 

8-9 

3 to 9 
weeks 

stole 

weeks 

Larviposition to emer¬ 
gence 

14-17 

14-17 

20 days to 
10 weeks 


Emergence to copulation 

2-3 

2-3 

2-6 

2-8 

Emergence to larviposi¬ 
tion 

11 

11 

“ 11 

12 

Larviposition to larvi¬ 
position 

25-28 

25-2S 

31 days to 
11 weeks. 

" 
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Sarcophaga tryoni J. & T. 

During the muter this large golden fly takes 7 clays to 
pass through its larval feeding stage, 7 to 8 days for the larval 
resting or prepupal stage, and 7 weeks to complete its pupal 
stage. 

Sarcophaga impatiens Walker. 


i 

Period (days). 

Jan.- 

Feb. 

| Winter. 

October. 

Larval feeding 

5-6 

7 

4 

Larval resting 

2-3 

7-8 

7-8 

Total larval 

7-9 

14-15 ! 

11-12 

Pupal 

5-9 

19 days to 
10 weeks 

5-6 

Larviposition to emergence 

12-18 

33 days to 
12 Weeks 

16-18 

Emergence to copulation 

2-3 

2-3 

2-3 

Emergence to larviposition 

11 

10-12 

11 

Larviposition to larviposition 

23-30 

30 days to 
14 weeks 

28 ? 


Sarcophaga omikron J. & T. 

The pupal stage (bred from decaying potato) in the Upper 
Burnett district during January 1920 was about 13 days 
(31. J . Bancroft). 

Ophyra nigra Wiecl. 

This shining black Anthomyid blowfly is extremely 
common in Southern Queensland and in New South Wales, 
and is readily attracted to carrion, where it may be collected 
all the year round. 

In Brisbane the eggs usually recpiire 24 to 25 hours for 
hatching. The larva feeds for 5 or 6 days and then passes 
through a resting stage varying in length from 7 to 11 days in 
summer and from 3 to 4 weeks during winter. The pupal stage 
lasts for about 8 days in summer and 2 to 3 weeks in winter. 
The period elapsing between the deposition of the egg and the 
emergence of the resulting fly is about 20 days in midsummer, 
increasing to about 30 in autumn and spring, while during 
winter about 10 weeks are required. In about 5 days after 
emergence, copulation occurs, egg-laying taking place within 
1 or 2 days. The fly lives for about a month in captivity. 
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O PH YU A ZSTIGBA* 


Periods. 1 

i 

! 1 ; 1 

i -Z £ 

s-i "C >s V 1 

^ < % ; 

75 

2 o 

K* C 

1 ' £ 

Egg 

24 24 

24-27 25 27 

.. 

25 

25 

Larval feeding 

o-6 o—6 

5-6 5-6 i 6-7 


51-8 ! 

5-6 

Larval resting 

10-11 10-11 

7-8 15-2520-30 

11 

9-11 6-7 

Total larval 

15-16 15-16 12-15 20-30 26-30 


15 12-13 

Pupal 

: S S 

8-9 • 9-12:13-25: 

about 

8 

6—S 

7-8 

Egg deposition to 
adult, emergence 

19-24 19-24 

21-30 28-29 10 

wks. : 

28 

21 

19 

Maturation 

41—5 ' 41- 

1 ‘ y 5 .. 


5 

5 

Emergence to ovi¬ 
position 

, 5-6 5-7 

6-7 6-7 j .. 


6 

5 

Adult longevity 

, 22-29 20-28 

.. ..29 

28 

22-29 20-29 


Stomoyxs calcitrans L. 

We have not attempted to ascertain the length of the 
various stages in the life-cycle of the stable-fly. The time 
which elapsed between the deposition of eggs and the emergence 
of the adult fly from them in Brisbane was found to be from 
14 to 19 days during January and February, 20 to 33 during 
April, 24 to 40 during winter (May to October), 20 to 21 during 
November and December. The usual time in S. E. Queensland 
seems to be about 20 days during summer, though less in 
midsummer, increasing to from 3 to 5 w r eeks during winter. 
HilFs data (1918) show that a total of 21 days elapsed in 
Melbourne during January and February. 

Bishopp (1913, 1916, 1920) has investigated the biology 
of S. calcitrans in Dallas, Texas, U.S.A. During late autumn 
(Sept, and Oct. 1912) he found that the egg period ranged from 
1 to 4 days ; larval from 11 to over 30 ; pupal 6 to 20 ; the 
time elapsing from oviposition to emergence being from 19 to 
over 42 days (1913, p. 121-2). In a later paper (1916), he gave 
a more complete account and stated (p. 17) that on the average 
the last-named period generally ranged from 21 to 25 days 
when conditions were very favourable; that the longest 
period observed for complete development w r as 43 days, though 
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it was certain that during late autumn and winter a much longer 
period (up to 3 months) was necessary in Northern Texas. Elies 
were found to live about 17 days (occasionally 29 days) in 
confinement when supplied with blood as food. Similar 
information was republished by him in 1920. 

Herms (1915) reported that in the vicinity of San 
Francisco, California, at a temperature of 21° to 26° C. (70° 
to 80° Fahr.), the following periods were observed :—Egg 
stage 2 to 5 days, average 3 days ; larval stage 14 to 20, 
usually 15 days ; pupal stage 6 to 26, generally 10 days ; time 
elapsing from oviposition to emergence 22 to 57 days, 
average 28 days. Copulation was found to occur within a 
week from emergence and egg deposition about 18 days after 
emergence, at the temperatures stated. The longevity of 
adults averaged 20 days, the maximum observed being 69 
days. 

Hewitt (1914, p. 200) reported that (in England, pre¬ 
sumably) the egg required from 24 hours to 4 days to hatch ; 
the larva 7 to 30 days for its development; and the pupa 
5 to 20 days before emergence. The period from egg deposition 
to the emergence of adults varied from 13 days to 10 weeks. 
Flies were found to live from 72 to 94 days in captivity and to 
begin to oviposit on the 9th day after leaving the puparium. 

Newstead (1906) found that in England, at a day tempera¬ 
ture of 72° Fahr. and a night temperature of 65° Fahr., eggs 
hatched in 2 to 3 days 1 ; the larval stages occupied 14 to 21 
clays (or even as much as 78 days when conditions were 
unfavourable) ; the pupa 9 to 13 days ; while the period from 
egg deposition to emergence required from 25 to 37 days, but 
when conditions were drier and the larval stage as a conse¬ 
quence was lengthened, then the cycle occupied from 42 to 
78 days. Howard (1912) and Hinclle (1914) republished 
NewsteacTs figures. (See also Newstead, Dutton, and Todd, 
1907, pp. 75-86.) 

Mitzmain (1913), working in the Philippines at a warm 
temperature of 30-31° C. (86°-91° Fahr.), found that the larval 
life averaged 12 days, the pupal 5 days, while the maximum 
period for which flies lived in captivity was found to be 72 days 
in the case of a female and 94 for a male. 

1 Newstead (in Newstead, Button, and Todd, 1907, p. 87) states 
that at a temperature of 64-67° F. eggs did not hatch until the 8th clay. 
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Patton and Cragg (1913, p. 366) reported that in India 
the egg hatched in 12 hours, the larva matured in from 7 to 21 
days, and the pupa in about 4 clays. Hence the total period 
from egg deposition to emergence occupied from about 11 to 
25 days. 

Lyperosia exigua Meijere. 

The bionomics of the buffalo-fly (a relative of Stomoxys ), 
in the Northern Territory", were briefly dealt with by Hill 
(1916). The egg stage occupied 18 to 20 hours ; larval, i.e. 
from the hatching of the egg to the formation of the puparium, 
72 to 96 hours : pupal stage 72 to 120 hours. The life-cycle 
(egg to emergence) was found under laboratory conditions, 
in the case of flies reared in March (late summer) to average 
169 hours (7 days), ranging from 120 hours during warm 
sultry weather and 192 to 195 when the weather was rather 
cooler ; while in the case of a fly reared in June when the 
weather was still cooler. 208 hours (nearly 9 days) elapsed. 
Patton and Cragg (1913, p. 376) state that in India the fly 
emerges in from 5 to 8 clays from the time the eggs are deposited. 

The biology of Lyperosia (or Hcematobia ) irritans L. in 
Europe has been studied by Wilhelmi (1921). Pierce (1921, 
p. 234) states that in U.S.A. this species, the hornfly, requires 
about 17 days from egg to adult. 


Sfusca domestica L. 

With the exception of a casual record by Johnston and 
Bancroft (1920). the only work published relating to the 
biology of the common housefly in Australia is that of Willis 
(1913), though Cleland (1913) has given information regarding 
the percentage of this species amongst the flies caught in 
houses in Sydney. Froggatt (1910, p. 246) referred to the 
stages of housefly development, but there is nothing to indicate 
that his periods relate to actual observations in Australia. 

Except in a few cases, no attempt was made by us to 
determine the length of time passed by the fly in its various 
developmental stages. It was ascertained that in Eidsvold 
during November the egg required a day to hatch ; the first 
instar was passed through in a day ; the second in a similar 
period ; the third in 3 or 4 days (making a total egg and larval 
period of 6 to 7 days) ; the pupal stage in 9 to 10 days ; making 
a total of from 15 to 17 days from opposition to emergence 
(Johnston and Bancroft, 1920, p. 5). 
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During November 1919 in Brisbane the combined egg and 
larval stages required from 5 to 7 days (generally 6) ? and the 
pupa from 8 to 10 (generally 9) days for development, so 
that the total period from egg deposition to adult emergence 
was from 14 to 16 days. This month was dry. During the 
succeeding January and February (1920) the periods were—* 
Egg plus larval, 4 to 6 days; pupal, 4 to 8 ; the period between 
oviposition and emergence ranging from 8 to 12 clays during 
these hot, moist months. 

From later observations made by us in Brisbane (1920, 
1921), it was ascertained that the housefly could pass through 
its stages from the egg to the imago in from 7 to 8 days during 
midsummer, but needed from 11 to 15 during autumn (April 
and May), and 12 to 16 during winter. Horse-manure was 
used as the pabulum in all our breeding work with houseflies. 
Copulation took place in from 4 to 8 days after emergence and 
oviposition occurred 4 days later. 

Willis (1913), working in Sydney during November and 
December 1910, gave his minimal observation in the case of 
material incubated at 28-30° C. (82-86° F.) s when a period 
of 12 days elapsed between the date when eggs were first 
seen and adults first emerged, while with a temperature main¬ 
tained at 30-34° C. (86°-93° F.) it was not quite 10 days. 
He noted that pairing seemed to occur two days after emer¬ 
gence, and reported that oviposition took place six clays after 
emergence, at the higher temperatures mentioned. 

Hill (1918) reported that in Melbourne eggs hatched in from 
12 to* 24 hours, flies emerging during midsummer in about 14 
days after eggs had been laid. Such flies mated in from 4 to 
6 days after emergence and oviposition occurred about 4 days 
later. Midsummer in the Southern States of Australia is 
comparatively dry whereas in Brisbane it is normally moist 
(January to March). 

Patton and Gragg (1913) reported that, in India, house¬ 
flies emerged about the 6th or 7th day after the eggs were laid 
while Smith (1907) recorded that a period of 8 days elapsed 
when flies were bred from horse-manure at Benares, India. 
These abbreviated periods are comparable with those above 
recorded by us as observed during the moist midsummer of 
S. E. Queensland. 

Hewitt (1914, p. 109) reported that the shortest periods; 



NOTES ON BIOLOGY OF SOME MUSCOID FLIES.—JOHNSTON. 93 

observed by him during the summer in Manchester were— 
Egg, 8 hours ; first instar 24 hours, second 24 hours, third 3 
days ; pupa 3 days ; total 8 days 4 hours,—but that probably 
not less than 9 days, and commonly 10 or more, elapsed under 
natural conditions. It should be mentioned, however, that 
Griffith (1908) obtained a minimum of 8 days (egg to pupa 
44 to 6 days, pupa to fly 3| days) in the south of England. 
The minimum obtained by JNTewstead (1907) in Liverpool was 
10 days, as also was that recorded by Packard, observed in 
Massachusetts, U.S.A. At an average daily temperature of 
22*5° C. in England, flies require 14 to 20 days to emerge when 
eggs were laid and the larvae developed in horse-manure 
(Hewitt). 

The influence of moisture and temperature on the length 
of the various periods in fly development has been studied by 
Newstead (1907) and by Hewitt (1914). (See also Graham 
Smith, 1914, p. 42.) Egg period at 10° 0. 2 to 3 days ; at 
15-20° C. about 24 hours : at 25-35° C. 8 to 12 hours. Larval 
period—first instar 20 to 36 hours or even to 4 days ; second 
instar 24 hours (25-30° C.) to several days; third instar 
(including prepupal stage) 3 to 4 days (25-35° C.) ranging to 
8 or 9 when conditions less suitable; total larval period 
5 to 8 days (when conditions of temperature and fermentation 
favourable) ranging to S weeks. Pupal period between 3 and 

4 days (at 35° 0.) ranging to several weeks. The temperatures 
mentioned (25-35° C.) approximately correspond with those 
in tropical climates and in subtropical regions (such as Bris¬ 
bane) during midsummer, and the results obtained by Hewitt, 
using incubators, are similar to those recorded by Patton and 
Gragg and by Smith for Indian conditions; and by us for 
Eastern Queensland. 

Howard and Hutchison (1915, 1917) gave the larval 
period (including egg stage) as 4 to 5 days under favourable 
conditions in U.S.A. ; pupal 3 to 10 days in midsummer (up to 

5 months during midwinter); and mentioned that the shortest 
time recorded as elapsing between egg deposition and adult 
emergence in U.S.A. was 8 days, records of 10 to 12 days 
being common ; and that only 3 or 4 days were needed during 
midsummer for females to reach maturity after emergence. 

This preoviposition period, as it has been named, has been 
carefully studied by Hutchison (1916), who attempted to 
represent graphically its relation to temperature. The time 
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varied from 2| to 23 days, from 3 to 5 days being required 
when the temperature was in the vicinity of 80° F. (which 
corresponds with Brisbane summer). 

Howard (1912) reported that in Washington D.C., during 
midsummer, larval life occupied 5 days (24 hours + 24 hours ~j~ 
72 hours) and the pupal normally 5 days virile Pierce (1921, 
p. 129) gave them as 4 and 3 to 10 respectively (U.S.A.). 

Herms (1915) published maximum and minimum periods 
for egg, larval, and pupal stages as well as for total periods 
from egg to imago, based on observations in Berkeley, Cali¬ 
fornia. In regard to the last-named period he found it to 
vary from 12 to 18 days, usually from 14 to 18, but at a tempera¬ 
ture maintained at 30° C. the minimum observed was days. 
The average, minimum, and maximum lengths of time in days 
required between egg deposition and emergence at certain 
temperatures were found to be respectively as follows :—At 
16° C.—44*8, 40*5, 48*6; at 18° C.—26*7,' 23*1, 30*25; at 
20° C.—20*5, 18*8, 22*25; at 25° C.—16*1, 14*5, 17*8; at 
30° C.—10*4, 9*3, 11*5. 

Stiles (1921) stated that larvae matured in the shortest 
time in fermenting materials at a temperature of 90-98° F. 
(32*2°-36*7° C.) and that at higher temperatures (100-110° F.) 
they left the hotter portion of the manure in which they v T ere 
feeding. At temperatures between 65° and75° F. (18*3-23*9°C.) 
the u duration of life-round 5 ' v 7 as 3 weeks, presumably in 
the vicinity of Washington D.C. 

Hewitt (1914) reported that flies reached sexual maturity 
in England in August and September in from 10 to 14 days 
after emergence, oviposition occurring 4 days later. Hutchison 
(1916) stated that copulation may occur on the first day after 
emergence, but usually took place between the 3rd and 6th days, 
provided the temperature was not below r 55° F. 

Austen (1920, p. 19) reported that, in June 1915 at Rouen 
during very hot weather, houseflies bred out in a little more 
than 6 days from eggs laid in horse-manure, wiiile at Ivantara, 
Suez Canal, in May 1916 during extremely hot weather, about 
7| days elapsed, but that in England under very favourable 
circumstances 7 to 8 days w r ere needed. To the latter period 
there must be added from 14 to 18 days before the emerging 
flies can lay eggs ; hence in the British Isles during very hot 
weather about 3 weeks would be sufficient to elapse between 
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•egg deposition by a fly and opposition by the progeny of such 
fly (p. 16). Howard and Hutchison (1915, 1917) showed that 
in Washington D.C. such would be possible in from 11 to 14 
days during midsummer. We do not know the minimum 
preovi position period in Brisbane, but, as our climatic con¬ 
ditions during summer are somewhat similar to those in 
which Hutchison obtained his minimum results, it is likely 
that in the coastal districts of Queensland during midsummer 
(say January to March) a period of from 9 to 11 days may 
represent the minimum period between egg deposition by a fly 
.and by its progeny. 

We hare no information regarding the length of time 
houseflies can live in captivity in Australia, hut Austen (1920) 
mentioned 7 to 16 weeks in England ; while Howard and 
Hutchison (1915) recorded periods of 30 days during winter 
(New Orleans), 35 to 40 days at temperatures of 65-75° F. 
(Virginia), one of 70 days at a temperature ranging from 32° 
to 50° E. (Virginia), and (1917) one of 91 days (44-57° F.). 
Hutchison (1916) recorded a longevity varying from 1 to 54 
days (average of 3,000 records being 19~ days) during summer 
and autumn (U.S.A.). On account of the much warmer 
climate of Australia, such long life-periods are unlikely to 
occur here normally. 

Bishopp, Dove, and Parman (1915), working at Dallas and 
Uvalde, Texas, found that eggs hatched in less than 24 hours 
even in winter; the larval stages required from 34 days to about 
3 weeks, usually 4 to 7 days during warm weather ; pupal stage 
3 to 26 days, ranging to more than 2 months during winter; 
time from egg to emergence 8 to 11 days (midsummer) increasing 
to 25 to 51 (midwinter) ; and in one case the combined larval 
and pupal stages occupied 6 months (November to May). 
Copulation was observed to occur from 1 to 16 days after 
emergence. Oviposition took place in from 4 to 20 days after 
emergence—usually 4 to 9 days in summer and 10 or more in 
autumn. Longevity in captivity was found to be from 2 to 
53 days—generally 2 to 4 weeks during summer when food 
was sufficient. 

Musea vetustissima Walker. 

This is the common, small, dark, hush fly of Australia 
and has been referred to in literature under a variety of names. 
’Coquillet determined it for Froggatt (1905) as Musca corvina 
Fabr. (a European fly now known as M. antumnalis Geer.), 
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and it is under such name that the latter author has figured 
it and written of it in his various papers excepting in a recent 
article (1921) where he calls it Eumusca australis, though it 
has been shown that the latter specific name belongs to a 
quite distinct fly (Johnston and Bancroft 1920a, 1920c). It 
has also been referred to as Eumusca vetustissima, as it falls 
within Townsend's genus if the latter is recognised as valid 
(Johnston and Bancroft 1920c, Johnston 1921b). 

Bezzi determined it for G. F. Hill as Musca humilis Wied., 
an Indian fly, and it is under this name that Hill mentioned 
it recently (1921). Dr. Patton, in a letter to the senior author 
dated August 1921, stated that Walker's species was a synonym 
of Wiedemann's, but in a letter a few months later (Dec. 
1921) he said that 21. vetustissima was certainly not M. humilis,. 
but was Macquart’s 21. pumila . Our bush fly is certainly 
very much like the figure of 21. humilis given by Patton in 
Indian Journal of Medical Research, 7, (4), plate 68 2 (For further 
references to 21. humilis see Patton, l.c. 8 (1), 1920, pp. 1-16 ; 
Rev. Appl. Ent. B. 9 (6), p. 102.) In view of the above 
contradictory statements we prefer to retain Walker's name 
until some authoritative pronouncement shall have been made. 

The biology of the fly under the climatic conditions 
occurring in Brisbane and in Eidsvold (Upper Burnett River 
district) has been made known by Johnston and Bancroft. 
The time passed in the egg stage and in the various instars 
and pupa has been ascertained, the egg and larval stages 
usually requiring 4 to 5 days and the pupal about 6 in summer, 
whereas in spring and winter the latter may need 7 to 9 days. 
The total period from egg to imago was found to be from 10 to 
14 days in Eidsvold during November when the weather was 
rather dry. (Johnston and Bancroft 1920a ; 1920c, pp. 35, 41; 
Johnston 1921b.) 

Other observations during October, November, and 
December confirm the above results, the egg hatching out in 
less than 24 hours; the combined egg-plus-larval period 
being from 4 to 6 days, generally 5 ; the pupal period 6 to 10, 
usually 6 or t days ; the total period from egg deposition to 
emergence being 11 to 13 days. No doubt all stages would 

2 The life history and breeding habits of M. determinate ancl 
M. humilis are described in the paper, pages 754-5, 757-8. 
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be abbreviated during the moister summer months (January 
to March or April), but we have no records for that part of 
the year. 

Awati (1920), in dealing with the biology of certain Indian 
species of Musca , stated that 21. promiscua (a species with 
thoracic stripes somewhat like those of 21. vetustissima) passed 
through its stages from the egg to the sexually mature imago 
in 9 to 10 days (egg less than one day ; larva 1 ; pupa 4 ; 
adult 4 days before maturity was reached), eggs being laid 
from 4 to 10 days after copulation. The time elapsing between 
egg deposition by a fly and by its progeny from such eggs 
(i.e. from egg stage to egg stage) was found to be from 19 to 
28 days. The longevity varied from 42 to 56 in the different 
.species of 21usca under observation. 

Musca fergusoni Johnston and Bancroft. 

This is much more robust than the last-mentioned species 
and has four well-defined thoracic stripes. It has received 
several names. Macquart described it as 21. australis, but the 
name was already preoccupied by Boisduval. Hill (1921) 
quoted these names as synonyms of 21. lusoria Wied., an Indian 
fly, the determination having been made by Bezzi. Johnston 
and Bancroft transferred the species to Viviparomusca Town¬ 
send (Johnston and Bancroft 1920c ; Johnston 1921b). 

Dr. Patton in a letter dated August 1921 stated that the 
species belonged to the lusoria-bezzii group, but in a later note 
(Dec. 1921) informed us that it was 21. convexifrons Thomson 
(nee Bezzi). Its similarity to 21. bezzi Patton and Cragg was 
pointed out in the original account (J. and B. 1920a). Until 
the synonymy is definitely established we think it preferable 
to use the above name. 

The various stages in the life-cycle and the periods of time 
occupied have been dealt with (J. and B. 1920a; Johnston 
1921b). The fly is practically larviparous, as a larva in the 
second instar escapes from the thin eggshell immediately the 
egg is deposited by the female. Pupation occurs on the 3rd 
day, the larval stages requiring 2 or a little over 2 days during 
.summer, but 4 in October and up to 6 in winter. The pupal 
.stage required from 9 to 15 days in summer and 27 to 32 days 
in winter (Eidsvold). 

The fly has been found breeding throughout the year in 
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the Brisbane district, but generally only a few pupae of the 
species can be collected even from considerable quantities of 
cow-manure during winter. The pupae are to be found in 
the manure close to the surface. The species occurred most 
commonly during March and April. 

Additional observations during 1919 and 1920 regarding 
the life-cycle may be mentioned— (a) days in larval stage, ( b ) 
length of pupal stage, (c) total time elapsing between larviposi- 
tion and emergence :— 


— 

(a) Larva. 

(b) Pupa. 

(c) Total. 

January 

2 • 

7-8 

9-10 

February 

2 

7-8 

9-10 . 

March 

2-3 

7-12 

9-14 

April 

3- ? 

13-15 

16-18 

May 

5-6 

?-26-32 

19-38 

June 

7-8 

26- ? 

33-40 

July to September 

7-8 

27-39 

34- ? 47 

October 

4 

11-12 

15-16 

November 

3 

8-9 

10-12 

December 

2-3 

8 

10-11 

The total cycle in Brisbane apparently requires about 10 


days for its completion during summer, and over a month during 
winter. The pupal stage occupies about 8 days during summer 
but about 4 weeks during winter, though our longest record 
was 39 days. There is a marked lengthening of the larval 
period during winter months. Flies kept in captivity during 
winter lived for periods varying from 10 to 31 days* usually 
about 24 days. 

Musca terrse-reginse Jnstn. and Bancroft. 

The biology of this rather uncommon fly has been studied 
by Johnston and Bancroft (1920a, pp. 34, 35 ; Johnston, 1921b), 
whose observations were made chiefly at Eidsvold* Upper 
Burnett River, the results obtained being practically the 
same as those ascertained in the case of Musca domestica when 
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under similar conditions (egg less than 24 hours ; first instar 
24 hours, second 24 to 48 hours, third 2 to 3 days, total larval 
5 to 7 days ; pupal 7 to 10 days ; total from egg to emergence 
12 to 17—while the total in the case of the housefly during the 
same month, Xovember, was from 15 to 17 days). 

Additional data :— 


— 

! Larval. 

Pupal. 

1 Egg to 
! Emergence. 

November 

.. o-9 

7-11 

1 13-18 

December 

.. 5-7 

5-S 

10-14 

January 

.. ... 4-5 

! 6 

10-11 


Musea hilli Jnstn. and Bancroft. 

This is also a rather uncommon fly. Observations regarding 
its biology have been made by Johnston and Bancroft (1920a, 
p. 38 ; Johnston 1921b), working at Eidsvold and in Brisbane 
during midsummer, the periods being found to be similar to 
those of the housefly under similar conditions (larva 5 to 6 
days ; pnpa 6 to 9 ; total 11 to 15 days). In another paper 
(J. and B. 1920b, p. 74) they refer to a total period of from 
8 to 10 days from egg to emergence in Brisbane during mid¬ 
summer. 

Observations show that the larval period in Brisbane during 
midsummer ranges from 4 to 6 days (generally 5 or 6); the 
pupal 5 to 8 (usually 0 days) ; and the total period between 
egg deposition and emergence from 10 to 14 (usually 11 to 12) 
days. 

Hill (1921) refers to this species as a synonym of M. nebulo 
F., a common Indian fly, his information haring been derived 
from Prof. Bezzi. Major Patton in a letter (August 1921) to 
the senior author stated that M. hilli was M. ventrosa Wied., 
but in a later letter he reserved judgment. But Hill (1921) 
recorded certain specimens from ISTorth Queensland as M. 
ventrosa Wied. (syn. M. nigrithorax Stein)—Bezzrs deter¬ 
minations,—but this refers to a different fly. We prefer to 
retain the above name until the synonymy shall have been 
settled. 
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Awati (1920) did not fix 31. nebzdo on account of its scanty 
original description, and in dealing with the biology of one of 
the Indian flies with a four-striped thorax, 31. divaricata, he 
added (? nebulo). In regard to this fly he stated that the egg 
required about a day, the larva a clay, and the pupa 4 to 6 days— 
thus 6 to 8 days from egg to emergence; while 4 to 8 days were 
required for maturity, giving a total of 10 to 16 days. Egg- 
laying occurred 4 to 10 days afterwards, the period elapsing 
between the time of oviposition of a fly and that of its offspring 
arising from such oviposition (i.e. from egg to egg) being from 
19 to 28 days. 


Pyrellia proerna Walker. 

This handsome greenish-blue fly, which in Brisbane so 
commonly frequents cowdung for food and for the purpose of 
oviposition, has been referred to in earlier papers by Johnston 
and Bancroft as Lasiopyrellia sp. (1920a, p. 182) and Pseudo - 
pyrellia sp. (1920b, p. 74; 1029c, p. 42). The species occurs in 
North Queensland also. The flies commonly become a deep 
blue after having been dead a few days. 

Specimens taken by the senior author to the National 
Museum, Washington D.C., and to the British Museum, were 
determined by Dr. Aldrich as Pseudorthellia viridiceps Macq. 
and by Major Austen as Pyrellia proerna Walker, respectively. 
The material was compared by Austen with Walker’s type 
(a female—locality unknown) in the British Museum, and as 
Walker’s name 31usca proerna (List Dipt. Brit. Mus. 4, 1849, 
p. 888) has a slight priority over Macquart's Lucilia viridiceps 
(Dipt. Exot. Suppl. 4, 1850, p. 249) Walker’s name is here 
used. Townsend made Macquart’s species the type of Ms genus 
Pseudorthellia , hence if tMs prove to be valid the correct name 
will be Pseudorthellia proerna (Walker). Dr. Aldrich stated 
that Pyrellia viridifrons Macq. was probably a synonym. 

Though we collected all the stages of tMs fly, we did not 
keep records of the periods beyond noting that during May and 
June the pupal condition lasted for 18 days. 

Johnston and Bancroft (1920b, p. 74) have shown that 
under experimental conditions the fly readily breeds in horse- 
dung and can become an intermediate host of the two 
nematodes, Habronema musca and H . megastoma. 
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ADDENDUM. 

While this paper was in the press, three recent papers by 
W. S. Patton relating to the subject have reached Australia :— 
(!) Notes on the Species of the Genus 3/ use a :J (Bull. Ent. 
Res., 12 (4), 1922, pp. 411-426); (2) “'Some Notes on Indian 
Cailiphorinae. No. 6” (Ind Jour. Med. Res., 9. 1922, pp. 
635 - 653 ) ; (3) C£ Somes'Notes on Indian Calliphorinse, No. 7." 
(he., pp. 654-657). 

In the first paper there are changes in the names of the 
Indian files referred to in our paper. 21. cleterminata Wlk. is 
a synonym of 21. nebula ; 21. determined a Awati is 21. domestics 
(atypical); while M promis:ua Awati is 21. Immlis Wied. 
The following information is given relating to Australian 
species :— 21. vetustissima Wlk., 21. minor Meq., and 21. lnunili* 
Stein (nec. Wied.) are quoted as synonyms of 21. piunikt Mcq.; 
21. fergusoni J. & B. as a synonym of 21. convexifeons Thomson: 
while 21. hilU J. & B. is probably identical with 21 . rent rasa 
Wied. 

In the second paper information is published regarding 
the adults and larvse of various blowflies, including Chrysomyia 
aibkeps and C. megacephala . 

In tne third paper data are puWished regarding the biology 
of another Indian blowfly C. bezziana, and reference is made to 
various Australian sheep-maggot flies, more particularly to the 
predaceous habits of the third laval stage of C. albiceps. 


B.S.—H. 
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Some Geological Features of Northern 
Australia. 

By Dr. H. I. Jensen. 

(Re td before The Roy tl Society of Queensland* Sis! May, 1022), 

INTRODUCTORY. 

Geological investigation has afforded abundant evidence 
that Eastern Australia differs markedly from Central and 
Western Australia in structural characters. Thus two of the 
distinctive features of the east coast as compared with the 
centre west are the persistence of folding right up into the 
Tertiary period, and the abundance of alkaline lavas in the 
former geological province.* 

Suess/f following Clarke, calls the mountain range along 
the east coast the Australian Cordillera, and regards it as 
homogeneous. The distinctions between the range country of 
the Cordillera and the inland regions are obvious and 
undisputed. It is, however, very doubtful if the homogeneity 
of the Cordillera extends any further north than the Tropic 
of Capricorn. Indeed, geological unity seems to cease at 
Springsure and Yeppoon at the north end, and at Cape Howe 
at the south end. 

The South-Eastern Massif. —Tasmania, Victoria, and 
the Monaro district of New South Wales constitute a geological 
unit, characterised by intense folding movements in the 
Palaeozoic period, and by continued elevation and absence of 

* « The Alkaline Rocks of Eastern Australia/’ H. I, Jensen, Proe 
Linn. Soe. of N.S.W., 1908. 

t f< Das Antlitz der Erde,” Suess. 
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folding since the Triassic, from which period on, plateau 
movement, combined with faulting and Senkungfeld formation, 
has been the dominant force. 

The Cordillera .—The rest of Eastern New South Wales 
and Eastern Queensland to the Tropic of Capricorn form a 
geological unit characterised by a protraction of fold movements 
into later geological periods. In the northern portion of this 
unit even Tertiary beds are folded. The Triassic and Jurassic 
rocks are strongly folded in the Ipswich and Bundamba Coal 
Measures, and the Upper Cretaceous in the Styx basin. The 
area was also intruded by mixed lavas, of which the alkaline 
form an important portion, in the Tertiary period. 

Xorth Queensland is a region which is composed of a 
north-western massif (the Queensland portion of which might 
be styled the Carpentaria massif) and festoons of later for¬ 
mations folded upon that massif. In the Carpentaria massif 
fold movements ceased in early Palaeozoic times, as was the 
case in the Northern Territory and Central West Australia, 
which are but an extension of the same massif. Even Cambrian 
rocks in the Northern Territory are but slightly folded. The 
eastern fringe of Carpentaria massif extends from Cape York 
and Princess Charlotte Bay south and south-west to George¬ 
town, thence south-west to Cloncurrv and Camooweal. The 
massif is surrounded by a zone in which the Silurian and 
Devoman rocks are folded, but wherein the Carboniferous 
rocks are untouched by cmnprr ssional forces. Outside this 
zone we have a festoon in which folding movements were 
protracted into the Carboniferous periods. The folded Silurian 
zone wi tli sub- ho ri z< >nt al Carboniferous and Pernio - Car¬ 
boniferous outliers extends from the Cooktown mineral field 
through the Chillagoe field to the Charters Towers hid. and 
thence under the Cretaceous (at Hughenden) to the* district 
south of Cloncurrv (Kyiiuna-Selwyn), and thence to the 
McDonnell Ranges in the Northern Territory. The folded 
Devonian belt extends from Maytown south-south-east to 
Mareeba ; and thence as the Burdekin Series, forming the 
next festoon it extends west-south-west from Kangaroo Hills 
towards Boulia, but is largely hidden by the Cretaceous. It 
recurs in the Arltunga area of Central Australia. Thus the 
north-central massif is surrounded by successive festoons in 
which folding was protracted into later and later periods, 
which extended the area of continental movement (plateau 
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movement) in a south-east direction.* A similar feature is notice¬ 
able in the southern portion of the Cordilleran belt, where the 
area of plateau movement was extended from the south¬ 
eastern massif north to embrace the South Coast and Sydney 
districts prior to the deposition of the Hawkesbury sandstones. 

The true geosynclinal portion of the Cordillera extends, 
therefore, roughly from Port Stevens to Mackay. 

The true north-western massif (omitting the post- 
Cambrian additions), including the Territory and West Aus¬ 
tralian portions, has been an area of vertical movements only 
since the Cambrian period. Consequently the fissures formed 
by Archeozoic* fracturing, which often constitute important 
ore channels, are of large size and great continuity, and have 
not been cut up, pinched out, partly obliterated and squeezed 
into discontinuous lenses, as has been the case in the regions 
which have undergone great Carboniferous and Mesozoic earth¬ 
fold movements. Thus, as far as Queensland is concerned, 
the continuity of lode formations and the value of our ore 
deposits increases from the Dawes Range northwards. 

Alternation of uplift and depression, the repetition of 
plateau uplifts, may also have caused several zones of enrich¬ 
ment in the lodes of the massif areas. It would not be sur¬ 
prising here to find a second carbonate and oxide zone below 
the sulphide zone (which is not necessarily primary in all 
cases) in many lodes which have now been abandoned. Such 
a zone was found at a depth of 500 feet in the Giroila Mine, 
Mungana. 

General mining experience has proved that the auriferous 
reefs of the East Australian Cordilleran region are principally 
quartz lodes locally enriched where they intersect carbonaceous 
beds, hornblende-andesites, or other rocks which favour gold 
deposition from magmatic solution. 

In the northern massif, however, the lodes comprise both 
large fissures infilled with quartz, pyrites and sulphide ore, and 
large shear zones consisting of a ferruginous matrix carrying 
pay ores, and passing into sulphides below water level. An 
abundance of graphite is a feature of these great shear zones. 
In the sulphide levels graphite and pyrites are constant 
associates, and bear a definite relation to one another. 

* Details of this zoning are given in a Queensland Geological 
Survey Bulletin prepared by the writer in 1919 but not yet published. 
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Quartz is of two ages—an older blue quartz and a later 
white quartz—as McLaren has shown for West Australia, in his 
work on Gold,* 5 and the blue quartz which is sheared, is 
generally the richer. This blue quartz usually occurs in basic 
rocks and may be platiniferous. 

McLaren's magnetite-hematite-quartz rocks, considered by 
him as derived from ferruginous sediments, occur abundantly 
in the massif, both in Queensland and the Territory, and are 
here regarded as shear zone formations. Without disputing 
the possibility of a derivation from sediments, the uniter 
ventures to say that the re-arrangement and crystallisation of 
the constituents has been aided by movement on the bedding 
plane and by the introduction of mineralisers along the shear. 


II. THE SOUTH-EASTERN OR KOSCIUSKO MASSIF. 

Victoria, Tasmania and the Monaro district of New South 
Wales form a geological unit which has been an area of plateau 
uplift since the cessation of Permo-Carboniferous ftiding and 
mountain-building. Erosion to base level has taken place on 
several occasions, followed by renewed uplift and more or less 
faulting. 

Each reduction of the plateau to base level has been 
followed by marine transgressions, of which the geological 
record of the Tertiary submergence alone has been preserved 
to a considerable extent. Thus in North-Eastern Tasmania, 
Southern and Western Victoria, and in the Riverina district 
of New South Wales, Kainozoic formations are frequent. 

The faulting accompanying the great Mesozoic uplift 
was followed by the extension of the great diabasie sheets 
of Tasmania ; and the Tertiary faulting, which produced 
Bass Strait, was followed by the basaltic eruptions of Central 
Victoria. 

The principal alkaline effusions diagnosed in the south¬ 
eastern massif were those of Mount Macedon in Victoria, 
Regatta Point in Tasmania, and the nepheline phonolite dykes 
of Mount Kosciusko. 

An interesting feature of this massif is the fact that while 
the general direction of the highlands is east and west, the fold 
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direction is north-south. The Cordillera in Victoria is formed 
by the fusion of a number of north-south ranges, probably 
through, a general plateau uplift along an east-west axis. 


III. THE CORDILLERAN BELT. 

This area might be described as extending from Cape Howe 
and Mount Kosciusko on the south, to the vicinity of Mackay 
in the north. Although comprising many stratigraphical for¬ 
mations, the region is a geological unit in that the direction of 
folding is identical with the direction of mountain axes and 
maximum elevation. 

Through this belt the earth movements have been of a 
compressional type, true fold movements of the. mountain¬ 
building nature, right up to the Tertiary period, though in the 
southern portion of the belt, the Hawkesbury sandstone of the 
Shoalhaven and Sydney districts, is not greatly disturbed. 
Eurther north, in the Clarence and Ipswich districts, consider¬ 
able fold movements were experienced after Jurassic sedimen¬ 
tation, and in the Ipswich and Burrum districts even Tertiary 
beds show some folding. The Mesozoic formations are, however, 
dipping at very steep angles along a line from Ipswich north- 
north-west towards Mount Brisbane, and bent into an anti¬ 
clinal fold in the D'Aguilar Range. Considerable rolls are 
observed in the same beds in the Moreton Bay district. When 
we get further north to the Maryborough district we find the 
still higher Upper Cretaceous rocks sharply folded. This is 
also the case with the Styx River Cretaceo-Tertiary Coal 
Measures, north of Rockhampton. The Buniamha and 
Walloon formations are folded into a very sharp anticline 
between Beaudesert and Boonah. 

All these fold movements are but repetitions of the same 
impulses which gave origin to the belt of coastal elevation. 

Alkaline lavas also characterise parts of this belt at Gib 
Rock, Mittagong, Mount Barrigan, the Warrumbungle and 
Nandewar Mountains, the Canobolas, and the subalkaline erup¬ 
tions of Prospect and Kiama, all in New South Wales. Also 
the volcanic rocks of south-eastern Queensland, including those 
of the McPherson Range, the Springbrook Plateau, the Main 
Range, Mount Elinders and the Fassifem Peaks, the Esk hills, 
the Glass House Mountains, the Yandina and Cooran heights, 
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•and, further north, the Yeppoon Ranges and the Springsure 
district volcanics. The alkaline eruptions were in some cases 
followed by basaltic flows.* Trachyte tuff has been recorded 
by Maitland as far north as Mackay. 

These eruptions belong typically to the western margin of 
the Cordilleran belt, though some of the groups are quite 
within the area of late folding, in which cases their existence 
is supposed to be indicative of trough faulting. 

In South-eastern Queensland the Carboniferous and 
Permo-Carboniferous have been intensely folded, plicated, and 
altered. Strata assigned to those periods have been changed 
in the Stanthorpe-Texas district to homfels, in C4ympie to 
highly metamorphie slates and schists. This intense alteration, 
which is not noticed in the higher Jurassic strata, is in part due 
to the effect of the granitic intrusions in the early Mesozoic 
period. In New Guinea, where folding in Tertiary time was 
accompanied by Tertiary granitic intrusions, Kainozoic rocks 
are transmuted to an equal extent. 

North Queensland .—North of the Tropic of Capricorn we 
find that the folding of the rocks corresponds with a series oi 
plications forming arches, or festoons, round the Archean massif 
of the Northern Territory and North Queensland. The Gulf of 
Carpentaria regions are, in the writer's opinion, a part of the 
great north-central massif of the Territory and West Australia. 

From the Sellheim gold and mineral field on the Suttor 
River, north and north-westwards to Mungana, the Tate and 
Georgetown, we have a region in which approximately east- 
west strikes predominate over those meridional or nearly so. 
It is an area in which the direction of folding has been east- 
west. Within this area occasional north-south folds are found 
as far north as Cooktown, secondary plications to the principal 
north-south axis now r faulted beneath the sea, and possibly to 
some extent coincident with the Barrier Reef. The principal 
north-south axes within the area are the Cairns-Mareeba 
district (strike north-north-west) and the Kidston-Einasleigh 
district (strike north-south). The great majority of the strikes 

* See “The Alkaline Rocks of Eastern Australia,” by H. I. Jensen, 
Proc, Linn. Soc., N.S.W., 1908, and “ The Volcanic Rocks of South- 
Eastern Queensland,” by H. 0. Richards, D.Sc., Proc. Roy. Soc. of 
Queensland, vol. xxvii, No. 7 (1916). 
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reorder! in the aera are, however, more nearly east-west. 
Thus on the authority of Cameron (Q.G.S. Pubs. 151 and 219) 
the general strike in the region of Cave Creek, the Little Robert¬ 
son Western Creek, Georgetown, and McDonneltown » east- 
west At Mount Madden, Palmer Goldfield, east-west strikes 
and 'in the Maytown to Limestone Greek belt north-west 
strikes predominate (Jack, Q.G.S. Pub. 46). In the Cooktown 
tin area north-west strikes are also common In the Ir^ne- 
hank district the general strike is north-east (bkertchiey, 

Q G S Pub 119), and in the Duff's Creek and Tate districts 

east- west (same author). 

In the Ravonswood district the general strike is north- 
north-east (McLaren); and in the Cape River district west- 
north-west (Rands). The general strike m the Kangaioo I. 
mineral field is east-north-east and east-west; and m the C 
curry district east-west, west-south-west, east-south-east (Jack, 
and Rands, Q.G.S. Pub. 10, 104, 136, 153, &c.). 

The west-north-west strikes are particularly noticed in 
schists and gneisses of great geological antiquity^ This is , e 
general strike direction also in the Precambnan formations of 
the Northern Territory, and the tectonic trend o ■ e gie 
granite intrusions which metamorphosed the schists of Northern 

Australia. 

In greywaekes and slates of Ordovician, Siluro-Devonian, 
and Devonian age the strike directions are more variable, while 
the Carboniferous and Permo-Carboniferous beds have been 
typically moulded on the Cambrian massif, and consequently 
strike hi directions parallel with the outline of the massif. 

The massif itself comprises, in addition to the bulk of 
Western Australia and the whole of the Territory north of the 
McDonnell Ranges, the Cloncurry-Burketown area, the Oroyc on 
Georgetown area, and the Cape York Peninsula west of a line, 
running approximately from Foasilbrook to Princess Charlotte 
Bay. It is largely covered by Cretaceo-Tertiary deposits. 

Prom Cooktown south along the coast to Kangaroo Hills, 
thence in a general west-south-west direction through the 
Wool gar field to the Selwyn Range and probably on to the 
McDonnell Ranges, we have a festoon of Siluro-Devoman (1) 
rocks hidden here and there by the Cretaceous and Tertiary 

transgressions. 
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For further reference use Geological Map of A.i&tralia by Cotton 
and others (H. C. Robinson), Geological Map of Queensland (Q. Min. 
Index), Geological Map of the Northern Territory (xee N.T. Bullet?' 
No. 14). 
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Within the Northern Territory, on the massif itself, rocks 
later than Cambrian show little sign of folding. Even the 
Cambrian deposits in the Territory are often quite undisturbed 
(see '‘Northern Territory Bulletin 55 14). 

A Cambrian transgression formed limestones over a large 
area from Hall's Creek in Western Australia to Camooweal in 
Queensland. The fossils Olenellus Hardmanni, and Salferella 
Forresti are indicative of the age of the horizon. A later Permo- 
Carboniferous inroad of the sea covered most of this area with 
shales and sandstones. Mr. H. Y. L. Brown has satisfactorily 
established the age of these beds by the help of fossils obtained 
at Anson Bay, Port Keats, and Borroloola. A Cretaco- 
Tertiary transgression or a series of oscillations in the late 
Cretaceous and early Tertiary period led to the formation of 
porcellanitic sandstones in numerous places, chiefly in the 
coastal belt, with fossil remains of belemnites, ammonites y 
gastropods, crayfish, &c. How far inland these late trans¬ 
gressions extended is not clear, owing to the horizontality of 
the Permo-Carboniferous rocks. The table sandstones of the 
interior have been regarded by Tenison-Woods as Desert 
Sandstone, but until some palaeontological evidence can be found 
I think it is safer to regard them as Permo-Carboniferous. 

The large area of Devonian rocks—the Burdekin series— 
which we see west of Townsville, probably occurs under the 
Basalts and Cretaceous beds from Lyndhurst to Boulia, and 
should be picked up between Urandangi and Boulia, from 
which region they most likely extend to the McDonnell Ranges, 
though covered at intervals by Cretaceous and Tertiary beds. 
In this belt the rocks overlying the Devonian would not bo 
greatly folded. 

Prom the Eungella goldfield, via the Sellheim field, west¬ 
ward through the Cape River district, until the series disappears 
under the Cretaceous, we have a festoon in which folding 
succeeded Permian sedimentation. 

Thus as we proceed from Georgetown south-east towards 
Mackav, folding becomes progressively more recent, and when 
one gets south of latitude 21 deg. south, the rocks assume more 
and more the axial direction of the Cordilleran belt. 

Movements in the Cambrian massif have been entirely of 
the plateau type, consisting of uplifts followed by long periods 
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of erosion and peneplanation. The earth fissures formed in the 
pre-Cambrian and Cambrian movements have not been obliter¬ 
ated by later folding. The problems to be studied in their 
connection are chemical—those of leaching, secondary enrich¬ 
ment, &c. 

Plateau Uplifts in General .—Plateau topography is typical 
of most of the tropical regions of the earth. Thus the Saharan 
portion of Africa, the whole of Arabia, the Deccan in India, 
Northern South America (Venezuela, Columbia, and Guiana) 
and Northern Australia, geologically studied, are plateau 
regions. Most of the adjacent seas are Senkungsfelder. Perhaps 
the earth’s rotation on its axis has something to do with this 
condition. In these regions (tropical regions) the trend lines, 
or axial directions, of mountain ranges are predominantly 
west-north-west in the southern hemisphere, and west-south¬ 
west in the northern hemisphere, a feature which is even more 
noticeable in comparing Palaeozoic strike directions than in the 
study of Cordilleran axes. It is also significant that in temperate 
zones the main axial directions are north-west in the southern 
and north-east in the northern hemisphere. 

The data obtainable so far are somewhat crude and have 
never been systematically collected with a view” of pursuing 
this study, but the facts known to us point to a plasticity of the 
earth’s crust in the Archean period, which caused the sub- 
crustal igneous magmas to take on directions analogous to the 
trade winds. If further studies can elicit more facts in con¬ 
firmation of this rule, the planetesial hypothesis can be 
definitely abandoned and the Lamarckian theory of the earth’s 
origin can be regarded as definitely proved. 

Blue and White Quartz .—In McLaren s “ Gold ” (The 
Mining Journal, London) it is emphasised that the auriferous 
Archaean terranes of Western Australia, Deccan, and South 
Africa, are characterised by two kinds of quartz—an older blue 
quartz and a later white quartz. This characteristic has also 
been noticed in the pre-Cambrian of the Northern Territory. 
The hornblendites and amphibolites which antedate the granitic 
intrusions {see N. T. Bulletin No. 16, pp. 47 and 48) are 
frequently traversed by veins of this blue quartz. Definite 
evidence of the relative ages of the amphibolites and granites, 
was obtained by the writer in the Margaret and Pine Creek 
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districts ( see N. T. Bulletin No. 16). The blue auriferous 
quartz occurring in the homblendites has been sheared ; it is 
frequently crossed by veins of white quartz, and is found 
principally as small leaders which are usually very rich in gold. 
Many of these leaders have been worked at the Maid of Erin 
Hill and Trig Hill, Pine Creek. The writer has not yet had a 
chance to examine the pre-Cambrian amphibolites of North 
Queensland, but Rands''s description of the Ebagoolah goldfield 
shows that there is a close similarity between this field and the 
Northern Territory goldfields. In the Coen and Ebagoolah 
fields one would expect to get the same two types of quartz as 
in Western Australia and the Territory. 

Graphite in Lodes .—The widespread distribution of graphite 
in the lodes of Western Australia, the Territory, the Cion curry 
district, Ebagoolah district, Croydon, &c., is one of the pro¬ 
nounced features of the north-central massif. The writer has 
shown (N. T. Bull. 16, and in an official report on Croydon not 
yet published) that the graphite is probably of chemical 
origin, due to interactions between limestone, hydrogen, water, 
and iron minerals at high temperatures with probably iron- 
carbonyl as an intermediate product of the reaction. He can 
see no reason for the belief that any of these graphites have 
been derived from coal seams. In studying the Gympie 
graphitic beds under the microscope, the writer found the 
plumbagiferous beds derived from tuffy limestones (submarine 
•calcareous tuffs) with marine fossil remains rather than plant 
beds, while the lode graphites of other districts are probably 
of hydato-igneous origin. In other parts of the world, as in 
^Ceylon and in the New York province, graphites occur 
chiefly in highly metamorphic rocks, and are probably of 
hydato-igneous origin.* 

In the Northern Territory, on the margins of the great and 
igneous intrusions, and, in general, on the strike lines of the 
pre-Cambrian crystalline limestone belts, as at Krana Creek 
(Margaret district), Uwatha Tableland (Upper Cullen River), 
we get frequent large areas of andalusite and chiastolite- 
sillimanite rock, very rich in graphitic carbon {see N.T. Bulletin 
16). There can be little doubt that this graphite was formed 
chemically from the metasomatism and silicification of cal¬ 
careous carbonate rocks, and limy shales. 

* See “ The Or:gin of Graphite,” by H. X. Jensen, D.Sc., Economic 
leology, Jan.-Feb. 1922. 
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Bitumen was obtained by Drill-Foreman Berry in 1911 in 
boring on a silver-lead-zinc lode in Cambrian limestone country 
on Cattle Creek, about 10 miles from McArthur Station. Ball 
has recorded anthracite from the Silver King lode in the 
Burketown Mineral District (Q.G.S. Pub. 232, p. 30). In the 
writer’s opinion these occurrences probably have no connection 
with true coal seams, but are purely of chemical origin. 

Magnetite-He?natite-Quartz Lodes or Beds .—McLaren in his 
work on £: Gold 55 says : “ By far the most characteristic rock 
of the Archaean group, and one alw r ays associated with the 
sedimentary members of the series, is a w^ell-banded, generally 
much-contorted, hematite-magnetite quartz rock, of obscure 
origin. It has been thought to arise from silicification along 
shearing planes, but it may most reasonably be regarded as due 
to the metamorphism of ferruginous silicate and carbonate 
bands in depth, with resultant conversion into ferric oxide and 
silica.” 

Although the writer has not diagnosed this rock type in 
the Territory, the allied “ hematite quartz 93 rock occurs 
frequently in the Bum Jungle, Margaret, Mount Ellison, and 
other districts, and, as far as the waiter’s experience goes, it is 
always a shear formation and not of purely sedimentary origin. 
In the Cairns district in a greywacke schist series of much later 
(Devonian ?) age v r e get hematite quartz and hematite-magnetite 
quartz rocks which are certainly shear formations, the shearing 
having occurred on bedding planes. The original sedimentary 
rock substance has been supplemented by silica and mineralisers 
from below r . 

The ferriferous shears are always most freely developed in 
the Territory in regions where amphibolitic rocks abound—a 
feature whi ch certainly points to the derivation of much of the 
iron through transport by mineralising solutions from the ferri¬ 
ferous amphibolite to the shear zones. The shear zones are 
channels in wdiich metasomatism is affected by the agency of 
mineralisers carrying iron from basic and ultra-basic schists 
and intrusives, vdiich they are simultaneously metasomatising. 

Thus, one may reasonably deduce that the frequency of 
hematite-magnetite quartz zones in the Archaean is a sequence 
of the abundance of basic and ultra-basic intrusives ino thes 
formations. 
r.s.— i. 
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In North Queensland ultra-basic rocks are abundant from 
Almaden to Charleston and Georgetown. As in the Territory, 
they are older than the granites. 

Chloritic Bocks and Schists .—Throughout the Northern 
Territory and North Queensland tin areas chloritic schists and 
chloritic rocks are of very frequent occurrence, and are 
extremely favourable host rocks for tin deposition. They 
are frequently topazised in the vicinity of the lodes. In the 
Territory we have these rocks at Hidden Valley, Horseshoe 
Creek, Mary River tin field, Mount Todd, &c. We have at 
Maranboy a closely allied rock, but so intensely silieilied as to 
be akin to hornfels. In Queensland they are the dominant 
rocks in the Koorboora and Irvinebank districts. In the 
Territory the u chlorite 95 areas are of late pre-Cambrian age, 
metamorphosed by the early Cambrian granites. In North 
Queensland they are usually regarded as coeval with the Silurian 
Chillagoe series*. The chlorite schists are unfossiliferous and 
possess the textural characteristics of metamorphosed volcanic 
tuffs. 

The writer has observed that the period of granite intru¬ 
sion, which was pre-Cambrian in the Darwin district, was 
continued into the Cambrian in the McArthur district (Yah 
Yah Creek); and possibly that would also be its age in the 
Mount Oxide region (Burke). It is quite possible that the 
volcanic period that produced the tuffs w r as an early manifes¬ 
tation of the igneous activity which later led to the <c Older 
Porphyry ” intrusions, and occurred progressively later as it 
made east. Thus the Koorboora-Irvinebank series may 
easily be as late as Ordovician, and the granites here 
Carboniferous. 

The formation of chlorite points to tuffs having been 
covered with some thousands of feet of sediment and depressed 
into the Upper-Middle zone of the earth’s crust prior to the 
igneous and hydato-igneous activity. The same rock types 
more intensely metamorphosed in a lower zone, where minerals 
of an anhydrous nature w r ould form, become magnetite- 
hematite-quartz hornfels. This is a frequent type at Maranboy 
(Northern Territory). 

* I have, however, come to the conclusion that the North Queens¬ 
land chlorite schists are older than the Chillagoe series and probably 
of Orvodician age. 
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The tendency for tin to leave the deeper zones of meta¬ 
morphism and to deposit in the upper middle zone, where 
hydration is permitted by the temperature pressure conditions, 
is thus evidenced by the association of tin with chlorite rock. 
Obviously reaction SnF 4 + Si0 2 — Sn0 2 + SiF 4 is not 
favoured by high-temperature pressure conditions, in which 
hydrous minerals are unstable. The silico-fluorides, like topaz, 
pycnite, are almost universally hydrous. The SiF 4 , as soon as 
formed, reacts with silicates to form these minerals. The 
chlorite rocks are therefore best regarded, not as an indication 
of a definite geological age but as the typical alteration product 
of certain tuffs when depressed to the upper e; middle ” zone of 
the earth’s crust during a period granitic intrusion. 

Apically , Medially , and Basally Truncated Batholiths .— 
Professor Butler, in (i Economic Geology,” March, 1915, has 
shown that for batholiths of the same magma those apically 
truncated are more favourable to rich mineral occurrences than 
those medially and basally truncated. In general that holds 
true for the Territory, where the writer has investigated the 
matter. It is also the writer’s experience that apically trun¬ 
cated batholiths are characterised by a more aplitic type of 
granite than usual, often called sandy granite.” 

In areas of general plateau uplift, continued through great 
periods, there will naturally be extensive areas of granite* 
constituting medially and basally truncated batholiths. Those 
areas are not favourable to the prospector. Alluvial tin, gold, 
and wolfram occur widely on them in small quantities, but 
large lodes are few or absent. 

It is on those parts of the massifs over which the schists 
and metamorphosed sediments are only partly removed, and 
the underlying granite exposed only here and there in valleys, 
o ’ as a central boss with schists dipping away from it all 
round, that one would search with most prospect of success 
for payable lodes. 

In the Territory the Maranboy and Coronet Hill fields 
are such areas. Tanami is another in which erosion has not yet 
exposed the granites anywhere. The heads of the Katherine, 
Alligator, Limmen, and McArthur Fivers are also in areas 
where apically truncated batholiths will be found. In North 
Queensland apically truncated stocks will most frequently 
occur around the edges of the northern massif, along the belt 
of erosion of the Silurian festoon moulded on the massif. 



120 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 

This is confirmed by the location on the map of the 
principal mineral fields of North Queensland. Commencing at 
Rocky River and running our pencil south, we pass through 
the Hamilton, Coen, Ebagoolah, and Palmer goldfields, the 
O.K., Chillagoe, and Tate mineral fields, Einasleigh and 
Kids ton, and thence south-west through Gilberton, Woolgar, 
and after a Cretaceous overlap, the Cloncurry field. On the 
massif itself the areas offering most promise of new finds are the 
Woollagorang-Lawn Hills area on the border and those already 
mentioned in the Territory—viz., the Tanaini area and the 
Upper Limmen, McArthur, Katherine, and Alligator River 
districts. These areas and the border festoon will yield mineral 
wealth for ages to come. 

Nature of Lodes on the Massifs and Cordillera Compared — 
The lodes of the massifs (i.e., in pre-Cambrian formations) are 
frequently large and permanent. They vary from high grade 
to low grade. Many have been tried in the Territory after the 
richer surface ores have been worked out, and in numerous 
instances the magnificent early yields justified more thorough 
exploration of the deeper zones, although transport difficulties 
made it unprofitable to work any but the richer ores. 

There is no doubt that, with improved communications 
and transport facilities, mines like the Iron Blow (Yam Creek), 
Mount Bonnie (Margaret River), Coronet Hill, Daly River 
copper mine, Eureka, and Evelyn will be reopened and worked 
for low r er-grade sulphides. 

When that time comes it will be essential to have a study 
made of the sulphides occurring below the water level to deter¬ 
mine in the case of each mine whether they are primary, or of 
secondary origin. In an area of plateau movement it would be 
quite possible for bodies of carbonate and oxide to exist below 
a zone of secondary sulphides. This possibility, being of great- 
economic importance, deserves close study. 

The large permanent fissure lodes and shear zones of the 
massifs are frequently gossan-capped, passing into massive 
sulphides below. In the Cordilleran area a quartz matrix 
predominates, both in the surface and sulphide levels. 

In the Palaeozoic folded rocks of the Cordilleran area the 
lodes themselves have been so disturbed, both by Palaeozoic 
and later folding, that they are reduced to discontinuous 
lenses. 
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SUMMARY AND TENTATIVE CONCLUSIONS. 

1. North Queensland, from Cloneurry to Cape York, forms 
part of the North-Central massif of Australia, ■which is pre¬ 
dominantly of pre-Cambrian age, and which has not been 
affected by any compressional forces since the early Cambrian. 

2. Eestoons of progressively more recent folded rocks 
envelop the massif. 

3. The massif has been subjected to plateau movements 
only. As a result, the lodes on it are strong and permanent, 
with a likelihood of oxidised bodies occurring below the first 
sulphide zone encountered. 

4. The apically truncated batholiths of the massif and in 
the Silurian festoon are most favourable for the prospector. 
Grano-aplites are the characteristic rocks of apically truncated 
stocks. 

5. Basic eruptives, altered to amphibolites, two quartz 
types (blue and white), magnetite-hematite-quartz rocks, 
hematite-quartz rocks in shear zones, and lode graphite, are 
features of massif petrography. 

6. The North-Central massif of Australia is characterised 
by Archaean trend lines in a west-north-west direction. Refer¬ 
ence to Suess’ “ Das Antlitz der Erde” and to his maps showing 
the trend lines of the five continents will show that the dominant 
trend lines in the southern hemisphere are west-north-west for 
tropical, and north-west for temperate regions ; and in the 
northern hemisphere east-north-east for tropical and north- 
north-east for temperate regions. This feature, being most 
pronouilced in Archaean structures, points to greater plasticity 
on the earth’s crust in Archaean times than in later periods, 
and affords confirmation of the Lamarckian theory of earth 
origin. 

7. The Cordilleran belt of Australia, from the Kosciusko 
massif to Whitsunday Passage, is essentially a fold region or 
geosynclmal. Owing to intense folding it is not so favourable 
for the occurrence of strong continuous lodes as the massif 
areas. 

8. The Cordilleran belt passes out under sea somewhere 
north of Mackay, and possibly swings out to New Caledonia, a- 
large portion of the geosynclinal ranges having been resub¬ 
merged by extensive trough faulting. 
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Obviously, conclusions can only be tentative, as data are 
sadly wanting in regard to trend lines. Present-day mountain 
ranges not infrequently, as in the case of the Victorian Alps, 
do not correspond to the directions of folding. Certain pro¬ 
positions are, however, advanced in this paper for further 
investigation. Certain queries of world-wide geological interest 
arise. 

Why are tropical regions essentially plateaux and sub¬ 
merged plateaux regions ? Were equatorial regions in Archseo- 
zoic times dominantly continental ? Was there a strong rock 
flowagein the upper earth’s crust giving rise to west-north-west 
trends in southern latitudes and west-south-west trends in 
northern ? 

Other matters touched on, as, for instance, the questions 
of lodes and mineral resources, are more purely of Australian 
interest. 

The questions raised are not for one geologist to solve. 
They require the collaboration of all. 
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Geology and Petrology of the Enoggera 
Granite and the Allied Intrusives. 

By W. H. Bryan, M.Se., Lecturer in Geology, 

The University of Queensland. 

PART II.—PETROLOGY. 

(Plates I.-IIL) 

{Read before the Royal Society of Queensland, 2 Qth June , 1922. *, 

I. Introductory. 

II. General Petrology. 

III. Petrography— 

(a) The Pink Phase; 

(b) The Grey Phase ; 

(c) The (?) Hybrid Rock; 

(d) The Rhyolitic Intrusives; 

(e) The Porphyritic Intrusives. 

IV. Comparison with rocks of other areas— 

(a) New England and Stanthorpe; 

(b) Other Queensland areas. 

V. Economic. 

I. INTRODUCTORY. 

In November, 1914, the author had the privilege of 
reading before this Society the first part of a paper entitled 
iC Geology and Petrology of the Enoggera Granite and the 
Allied Intrusives.” 1 This dealt with the general geology 
of the area, and it was the author's hope that it would be 
followed, after a short interval, by the second part of the 
paper, which was to deal more particularly with the Petro¬ 
logy. Much of the work required for this part of the paper 
had been done, but its publication has been very much 
delayed, chiefly as the result of the author's absence abroad 
with the Australian Imperial Forces. 


1 Proc. Royal Soc. Qld. Yol. XXVI. p. 141. 
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II. GENERAL PETROLOGY. 

The rocks dealt with fall into two main groups—viz., 
the granitic and granodioritie rocks forming the outcrops 
at Enoggera, Green Hill, and Ivedron Brook, and intrusives 
of a rhyolitic and porphyritic nature which are intimately 
associated with the former series, and which are believed to 
be genetically related to them. 

The former group is called locally the “Enoggera 
Granite,” and is best known from the building stone which 
has been very largely used in and about the city of Bris¬ 
bane, and which is obtained from a quarry on the left bank 
of the Enoggera Greek. This rock has been dealt with by 
Professor H. C. Richards, D.Se., mainly from the economic 
aspect.- This particular variety cannot, however, be- 
regarded as typical either of the group of granitic rocks as 
a vdiole, or even of those forming the outcrop of the 
principal Enoggera area. 

The most marked feature of the granitic group petro- 
logically is the wide variation of type to be met with for 
such a restricted area of outcrop. This variability is both 
chemical and textural. Mineralogically the variation is 
not so marked, the different rock types resulting rather 
from differences in the proportion of the minerals present 
than in actual differences in character and appearance of 
the minerals themselves. 

In the face of such wide differences in the field it is at 
first difficult to generalise, but it seems to the writer that 
this variability can be revolved into— 

(1.) Two main phases, which for convenience we 
may term the Pink and the Grey, which differ 
chemically as shown by a comparison of the 
Rock Analyses El and E4, and mineralogically 
in the proportions of the minerals present. 

[These were referred to in the earlier part 
of this paper (p. 150) as the “adamellite type Y 
and “granodiorite type” respectively. While 
the author has every reason still to regard the 
“Grey Phase” as being essentially granodioritie, 
he now doubts the wisdom of referring to the 
“Pink Phase” as an adamellite type. If one 

2 Proe. Koyal Soc. Qld. VoL XXX. p. 101, and Plate X., fig. 13. 
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uses Hatch’s simple criterion 3 then since the 
Orthoclase and Plagioclase felspars are present 
in approximately equal amount the rock is an 
' adamellite. Further, the analysis of the Pink 
Phase (Analysis I.) is remarkably close in all 
its essentials to that quoted by Hatch p. 179, as 
“iv. Adamellite, Shap.” 4 However, these 
analyses also agree in differing somewhat 
sharply, both in amount and proportion of the 
alkalies, from Analyses I., II., and III., which 
are presumably more typical adamellites.] 

(2.) A wide variability within both the light and 
dark phases, which, however, is textural merely 
and not chemical, as is seen by a comparison of 
the mineral contents of specimens very dis¬ 
similar texturally, which show’ plagioclases of 
the same chemical composition and in which the 
other minerals are identical. 

(3.) In addition to the former varieties we occa¬ 
sionally get others which depart rather widely 
from the more typical rocks in the proportion of 
the minerals present. Of these, only one forms 
outcrops of any importance, and this is remark¬ 
able in that it appears to have some important 
characteristics in common with each of the 
phases. It is not so much a mineralogical 
average of the Pink and Grey Phases as a 
mineralogical mixture. At first sight it appears 
to represent a connecting link between the 
phases, but the discussion of this question is 
deferred. The rock in question is to be seen 
outcropping at the Quarry on Enoggera Creek. 

One might reasonably expect that such marked 
chemical differences as those shown in the analyses (El 
and E4) of the two phases would be reflected in their 
distribution in space or in time. 

"With regard to distribution in space, rocks represen¬ 
tative of the Pink Phase cover roughly three-quarters of 
the main Enoggera area of outcrop and all of the Green 

3 Hatch, ‘‘Petrology of Igneous "Rocks, 71 p. 164. 

4 Op. cit. p. 171. 
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Hill area, while the Grey Phase occupies one-quarter of 
the Enoggera area and the whole of the two outcrops at 
the Kedron Brook area. Further, the latter phase is usually 
restricted to the more deeply dissected or more central 
portions of the Enoggera area, the highest points and 
peripheral portions being almost invariably occupied by 
the aplitic, fine-grained and “sandy” granites which form 
a distinct type of the Pink Phase. The vertical section in 
the central part of the Enoggera area, obtained by descend¬ 
ing into the valley of the Enoggera Creek from the heights 
lying to the north, gives in descending order the following 
sequence:— 


granites \ pink Phase _ 


Aplitic and “sandy* 

Typical Pink Phase 
Pink Phase with included fragments of Grey Phase. 
Typical Grey Phase. 


J 


A similar sequence is often, but not always, found in 
passing from the periphery towards the centre of the area. 


This arrangement of the dark and light phases seems 
at first glance to suggest a differentiation into two main 
types as the result of gravitative separation, but a closer 
study of the relationship of the phases does not support 
such an hypothesis. 


The only indications which have been noted which 
suggest any difference in the time of intrusion of the two 
phases appear at first sight to be contradictory. 

In some sections the Grey appears to intrude the Pink 
Phase as dykes, but in many other sections it is definitely 
surrounded by the Pink Phase and forms irregular inclu¬ 
sions or “segregations'* of very variable size. While some 
of the smaller of these are undoubtedly segregations in the 
strict sense of the word, the vast majority of the larger ones 
appear to be fragments caught up by the enclosing magma. 


There is thus some evidence that part at least of the 
Grey Phase is later in age than the Pink, but the weight of 
evidence points to the Pink as being the later phase. These 
two groups of evidence, though apparently contradictory, 
may perhaps be reconciled in the following way:—The 
Pink appears to have broken through the Grey rock, carry¬ 
ing fragments of varying size with it. Later the under- 
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lying dark rock may, as the result of heat or pressure 
changes, have become molten again and have been forced 
up into the cooler overlying Pink Phase as intrusions. 

The held evidence thus appears to indicate that the 
two phases are not the result of differentiation in place, 
either by gravitative or other methods, and that the Pink 
Phase is younger than the Grey, and that, further, the 
aplitic and sandy granites are later than the more normal 
type of the Pink Phase. Thus we see that the order of 
succession is Grey Phase followed by typical Pink Phase, 
which in turn is followed by the aplitic and ‘' sandy ’' 
granite types of this phase, with finally a reversion to the 
basic or Grey Phase. This is the order of primary 
differentiation of Brogger, who, to quote Harker, believes 
in "an order of increasing acidity with in many instances 
a final reversion to basic types.' 55 

It is interesting to note that this relationship is strictly 
analogous with the sequence of intrusions in New England, 
the Moreton district of Southern Queensland, and that of 
Charters Towers of Northern Queensland, but more detailed 
comparisons with these areas are made later in the paper. 

The following rock analyses give a general idea as to 
the chemical relationships of the two phases. Analysis El 
is that of a rock selected as typical of the Pink Phase, 
while Analysis E4 is that of a rock typical of the horn- 
blendic type of the Grey Phase. Analysis E2 is the only 
other analysis from the area and is that of the "Enoggera 
Granite” used largely as a building stone, and which 
mineralogieally presents important points of similarity with 
both phases. Analysis E3 is that of the Mountain Camp 
rock, a few miles to the north of Enoggera. 

The precise position of E2 and its relationship to 
the Pink or to the Grey Phases is a question about which 
the author has long been in doubt. In appearance it 
resembles neither a typical granite nor a typical grano- 
diorite. The grey colour, the relative basicity of the 
plagioelases, the absence of pink ortlioclase and the 
abundant pyrites v T ere all points in common with the Grey 
Phase, but the high acidity of the rock and the marked 


6 Eruptivgesteine des Kristianiagebietes, 7 7 II. (1895), pp. 165-181. 
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preponderance of biotite and the specific gravity were 
factors in common with the Pink Phase. 


Table L 



Fink 

Phase. 

E 1. 1 

Grey 1 
Phase, i 
E 4. j 

(?) Hybrid. 

Calculated 

Rock. 

A. 

Mountain 

Camp 

Rook. 

E 3. 


E 2. 

SiO g 

A1 2 0, . 

Felo! . 

FeO 3 . 

MgO 

CaO 

Na„Q . 

K,0 . 

h;o +. 

h;o -. 

c . 

Tien . 

e>0 5 . 

i 

73-52 ! 

11-05 ; 

Nil i 

3- 15 ' 

1-03 i 
1-70 

4- 08 
3-90 
0-44 
0-16 

0-20 

0-15 

61-10 

19-24 

y 4-6e{ 

2’5 6 
5*25 
3-82 
1-G8 
1-31 
0-04 

71-50 

14-13 

0-60 

3-23 

1- 17 

2- 70 
2-97 
2-86 
0-32 
0-10 

0-41 

0-35 

70-41 

13-10 

y 3-53I 

1- 41 

2- 59 
4-01 

3- 41 
0-66 
0-28 

61-54 

19-03 

Nil 

5*04 

2*97 

4-90 

2-84 

2-76 

0-35 

0-10 

0-72 

0-08 

Total 

99-48 | 

100-26 

100-34 

99-40 

100-33 

Sp. Gr. 

2-58 

2-71 

3-59 

i •• ! 


f Quartz 

30-24 

j 14-82 

34-32 


1 

15-00 

1 Qrthoclase 

23-35 

; io-oi 

16-24 


16-68 

1 Albite 

34-58 

32-49 

25-15 


24-10 

g I 1 Anorthite 


i 26-13 

11-40 


24-46 

J Diopside 

G-34 





C \ Corundum 


1-43 

1-84 


V-24 

z; | Hypersthene 

4-67 

11-55 

8-52 


16-64 

1 Magnetite 


1-86 

0-93 

t 


j Ilmenite 

0-46 


0-76 

1 

1-37 

l Apatite 

0-34 


0-67 



Symbol .. 

I. 3,1.3.(4) 
Alaskose 

II. 4.3.4 
; Tonalose 

I. 3.2.3 
Tehamose 

j 

I 

II. 4.3.3 
j Harzose 

I 


This rock, as the result of the opening of new quarries, 
has proved to be considerably more extensive than the 
author first thought. If, as its mineralogieal contents and 
chemical composition both suggest, it is related to both 
phases, there are only three possible modes of origin— 

(1.) That it is the parent magma from which both 
the Pink and Grey Phases sprang; 

(2.) That it is an intermediate member of a series 
E1-E2-E4, thus linking the two phases; or 

(3.) That it is the result of admixture of the Pink 
and the Grey Phases. 

The first idea that it may represent part of the parent 
magma or undifferentiated portion is refuted by the 
evidence as to the two main magmatic series in Southern 
Queensland, to be discussed more fully later in the paper. 
Further, in the light of modern petrology we can hardly* 
postulate the splitting of such a magma as that represented 
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by Analysis E2 into two parts such as those we see in 
analyses El and E2. Such an hypothesis as the second 
might explain the intermediate chemical composition, but 
does not explain the mixed mineralogical nature of the 
rock. 

The only alternative remaining is that this curious 
rock is produced by admixture of two distinct rock types. 
It seems to be what Harker terms ‘ * a hybrid. 7 7 

By weighting the Analyses El and El in the proportion 
3:1 (a ratio already mentioned as that of the outcrops of 
the two phases in the somewhat deeply dissected Enoggera 
area) we obtain the hypothetical rock which would be 
produced by the admixture of the Pink and Grey Phases in 
the proportions in which we believe them to exist. The 
chemical composition of such a rock is represented by 
Analysis A, which is seen to agree quite closely in many 
respects with Analysis E2. 

In comparing the calculated Analysis A with the actual 
Pock Analysis E2, it is seen that while the value of the 
calculated OaO is somewhat less than the actual, both the 
alkalies are considerably in excess, although the proportion 
KoO : Na 2 Q is much the same. This is not unexpected, for 
Harker 0 in discussing the calculation of the chemical com¬ 
position of hybrid rocks points out that while in bulk the 
hybrid rock must be a linear variation of the two unmixed 
rocks, differences may be expected in the chemical composi¬ 
tion of the rock specimens analysed. The example quoted 
by this eminent authority resembles the present ease in 
that the OaO found in the hybrid rock is less than the 
calculated, the difference being that in Harker 7 s case the 
discrepancy is considerably greater. This is explained by 
Harker as probably due to difference in the rate of diffu¬ 
sion of CaO on the one hand and of the alkalies on the 
other. Hence the divergences to be expected are precisely 
those found to exist in the present case. The calculated 
value of CaO will be less than that of the actual, while that 
of the alkalies will he greater and further as the rates of 
diffusion of the potash and soda molecules are very nearly 
identical, the proportion K 2 0 : Na 2 0 as calculated should 
agree very nearly with the proportion found by actual rock 
analysis. 


6 ‘ 4 The Natural History of Igneous Bocks, * y p. 358. 
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If, then, the rock is a hybrid, we might expect it to 
betray its mixed origin more directly in its chemical com¬ 
position. The most remarkable feature of the Analysis E2 
is the practical equality and low values of CaO, Na 2 0, and 
KoO. In this combination the analysis differs markedly 
from all the analyses of average acid plutonic rocks com¬ 
piled by Clarke, Daly, and Osann, to which the author has 
access. Further, a search was made through the ninety-six 
analyses of rocks placed in the same subrang (Tehamose) 
in Washington's "‘Superior Analyses of Fresh Rocks’’ for 
similar types. 

A noticeable feature of the analyses was the wide range 
in the absolute and relative values of CaO, Na a O, and lv 2 0, 
a point to which the author naturally gave much attention. 
One analysis was found which is remarkably close to E2, 
especially in the alkalies and alkaline earths; but—and this 
the author considers very significant—it is not strictly an 
igneous but a metaniorphic rock. It is No. 9 in Wash¬ 
ington's list for the subrang, and is described as a granite 
gneiss from Virginia, LT.S.A. 7 8 

The analysis next most like that in question is No. 2, 
a Hypersthene Adamellite from Havnefjord, Ellesmere 
Land, and is patently not a normal granitic type. No. 61, 
Tonalite Porphyrite, from the Tyrol, and No. 65, Adamellite 
from Switzerland, approach the Enoggera hybrid in some 
respects, and a curious series of rocks from Japan, notably 
the “Granite” No. 79, seems to provide a somewhat similar 
rock. 

The evidence, on tile whole, seems to uphold a hybrid 
origin for the Enoggera building-stone. 

It is interesting to note here that Jensen suggests that 
the Cooroy Monzonite and the Ft. Arkwright Porphyrite, 
both some 75 miles to the north of Enoggera, a re "‘made up 
of a mixture of a dioritie magma with the aplitie 
differentiation product . . . V s 

Further consideration of this important question of 
hybridism in the Enoggera area will lie given in that 
portion of the paper dealing with comparisons of the local 
granitic rocks with those of other areas. 

7 ‘ £ A Description of the Quantitative Classification of Igneous 
Hocks,” 1918, p. 83. 

8 *‘ Geology of the Volcanic Area of the East Moreton and Wide 
Bay Districts, Queensland.” Proe, Linn. Soc. N.S.W. 1906, p. 132. 
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(III.) PETROGRAPHY. 

(a) The Pink Phase. 

This phase is characterised by its high acidity and the 
consequent presence of quartz in considerable amount; by 
its pink orthoclase, which is usually slightly in excess of a 
white soda rich plagioelase, and which gives the rock its 
typical colour; and by biotite, which is usually present 
though not in any great amount. Hornblende is either, 
absent or rare. Pyrites is absent. Associated with the 
Pink Phase proper are modifications of it of an aplitic and 
grancphyric nature, which occur generally near the margins 
of the granite and capping the higher hills, and sometimes 
as distinct intrusions through the Pink Phases. These 
modifications are slightly later in time of intrusion than 
the typical pink rocks, and are almost certainly the equi¬ 
valents of tlie “Euritie” series of Andrews and the 
“Aplites and Sandy Granites 7 ' of Saint-Smith in New 
England and Stanthorpe respectively (see Table II.). In 
the Encggera area they are so intimately associated with 
the Pink Phase proper that it does not seem advisable to 
treat them as a separate group. 

The following descriptions give some idea of the rock 
types found in this phase. 

The bracketed numbers refer to the special 4 4 Enoggera 77 
collection of rocks, while the other numbers are those of 
the collection of Microslides. Both are the property of 
the Geology Department, University of Queensland. 

(G.l) 141. (See Micro-photograph PL II., No. 1, and 
analysis El.) 

Specimen from southern part of main Enoggera mass. 

Megascopic .—A pink holocrystalline, porphyritie rock, 
composed of medium-sized phenocrysts of quartz, pink 
orthoclase, white plagioelase and black mica set in a fine¬ 
grained flesh-coloured ground mass. 

Microscopic .—The porphyritie character of the rock is 
marked and the proportion of phenocrysts to ground mass 
somewhat variable (Sempatie to Dopatic of Iddings). The 
ground mass is made up for the most part of quartz and 
felspar, sometimes irregularly intergrown, with occasional 
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small crystals of green biotite. The quartz phenocrysts are 
from 1-3 mm. in diameter and occur as allotriomorphie and 
rounded crystals, frequently fractured and containing 
numerous dust-like inclusions. In addition to these there 
are other small inclusions of biotite and larger ones of 
orthoelase and plagioelase. In one quartz crystal is enclosed 
an aggregate of quartz and felspar closely resembling the 
ground mass, but this may be the infilling of a deep embay- 
ment. Orthoelase occurs as hypidiomorphic phenocrysts 
which are considerably altered. These often include patches 
of another felspar intergrown in perthitie fashion. The 
plagioelase phenocrysts prove to be Albite-Gligoelases, and 
occur as large hypidiomorphic crystals which exhibit twin¬ 
ning on both the Carlsbad and Albite laws. Biotite occurs 
as brownish-green phenocrysts which become reddish-brown 
on alteration, and which show the characteristic strong 
absorption and perfect cleavage. Inclusions of zircon and 
apatite are sometimes found. Magnetite occurs in idio- 
morphic crystals and a few needles of Apatite are present. 
Zircon is present in small amount. 

Order of consolidation of phenocrysts.—Normal. 

In the ground mass quartz and orthoelase solidified at 
approximately the same time. 

Nam e. —Granite Porphyry. 

Note. —Among the many recommendations embodied 
in the ‘"Report of the Committee on British Petrographic 
Nomenclature” is one that “The name granite-porphyry 
is ambiguous, and should not be used.” This name has 
found considerable use in Australian petrographic litera¬ 
ture, where it has a quite-definite meaning. The rock 
described above is so like many other Australian so-called 
“Granite-porphyries” that, principally for purposes of 
correlation, the author has deemed it wise to retain the 
term. 

(G.J2) 150. (G.4) 152. 

These two specimens also come from the southern part 
of the Enoggera area. They are very like the rock described 
above in most respects, but there is seen in these slides a 
definite tendency for the felspar phenocrysts to be closely 
grouped together. 
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{0,8) 156. 

This specimen comes from the N.N.E. portion of the 
main Enoggera outcrop. 

Megascopic. —A pink medium-grained rock made up of 
colourless quartz, pink orthoelase and white plagioclase, 
together with a little green mica. 

Microscopic. —Holocrystalline roek of medium and 
fairly even grain. Quartz occurs in allotriomorphic crystals 
from 1-1 mm. in diameter. It is fresh, shows. radiating 
fractures, and contains numerous large inclusions of felspar 
and many dust-like inclusions. Orthoelase is present 
generally in somewhat altered crystals, from 2-4 mm., 
showing Carlsbad twinning. Inclusions of both plagioclase 
and biotite occur. The Plagioclase felspar is a somewhat 
.acid andosine. It occurs in smaller crystals than the ortho¬ 
elase, and shows both Carlsbad and Albite twinning, 
Mieroeline is also present showing the characteristic combi¬ 
nation of Albite and Pericline twinning. Biotite occurs 
tus a few comparatively small dark green crystals which are 
partly altered to chlorite and contain a few inclusions of 
apatite. Magnetite is present in small amount and shows 
in places alteration to Limonite. 

Order of consolidation.—Normal. 

Name .—Biotite Granite. 

(0.9) 157. 

This specimen comes from N.N.W. part of the Enoggera 

area. 

Megascopic. —A medium-grained pink rock made up of 
colourless quartz, pink orthoelase, cream plagioclases, and a 
dark mica. 

Microsco pic. —Holocrystalline, medium .grained. 

Quartz occurs as numerous allotriomorphic and interstital 
crystals from 1-3 mm. in diameter, considerably fractured, 
with inclusions of plagioclase, orthoelase, biotite, and apa¬ 
tite, and numerous small dust-like inclusions. Quartz also 
occurs intergrown with orthoelase and rarely as inclusions 
in orthoelase crystals. Orthoelase occurs in hypidiomorphie 
and allotriomorphic crystals from 1-3 mm. in diameter. 
It usually shows some alteration to sericite or other micace¬ 
ous products. It is sometimes intergrown with quartz and 

R.S.—K. 
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often shows inclusions of plagioclase, biotite, and quartz. 
The principal Plagioclase present is an albite-oligoclase, 
but an acid andesine is also present; and further, a zonal 
structure is sometimes seen. These felspars vary from 
1-3 mm. in diameter and show Albite twinning commonly 
and Perieline twinning occasionally. They contain as 
inclusions crystals of biotite. Biotite occurs as brown and 
light green crystals strongly pleochroie, with inclusions of 
Apatite. 

Order of crystallisation.—Normal. 

Xante .—Biotite Granite. 

(ft. .26) 422. 

This is typical of the outcrop of the Pink Phase form¬ 
ing the Green Hill area to the south of the main Enoggera 
area. (See Mierophotograph Plate II., No. 2.) 

Megascopic .—This is a holoervstalline, porphyritic 
rock made up of pkenoervsts of colourless quartz, white 
felspar and black mica set in a fine-grained pink ground 
mass. The rock is somewhat darker in appearance than 
the specimens from the principal area described above, and 
differs from them in the almost complete absence of plieno- 
crysts of pink orthoclase. 

M ic rose o pic. —Holoervstalline, porphyritic. The 
medium size of the felspar phenocrysts, the fine-grained 
ground mass and the general arrangement, including the 
tendency of the felspar phenocrysts to form clusters, are 
all characters in which this rock approaches very nearly 
the rocks from the southern part of the main Enoggera 
area. (Compare Nos. 1 and 2 of Plate I.) The ground 
mass is made up of a mieroerystalline mosaic of quartz and 
altered felspars, which, judging by the pink colour of the 
ground mass as seen in the hand specimen, are mostly 
orthoclase. 

Quartz occurs as comparatively small rounded crystals 
usually from 4-1 mm. in diameter. Further, this mineral 
is not so abundant as in the specimens described above. 
Orthoclase phenocrysts are rare. The Plagioclases present 
are all strongly zoned, so that it is difficult to calculate 
from them the proportion of lime to soda in this rock. 
Biotite of the usual type is present. Magnetite and 
Apatite are present in very small amount. 
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Name .—Granite (Granodiorite?) Porphyry. 

Associated with the Pink Phase, hut a little later as 
regards time of intrusion, are aplitic and granophyric rocks 
which, however, do not merit detailed descriptions, since 
they are quite normal in most respects. In the former, 
however, flakes of molybdenite are occasionally found, while 
the latter sometimes show very beautiful mierographic 
intergrowths of quartz and orthoelase. (See Plate II., 
No. 3.) 

( b ) The Grey Phase. 

Under this heading* are included a number of rock 
types which, though they differ in some respects, have in 
common several characteristics which mark them off clearly 
from the k ‘Pink Phase.” In general the rocks of this phase 
are of a grey colour. Quartz is not so abundant as in the 
other phase (pink orthoelase is absent), and the plagioelases 
are more calcic, the phenoerysts usually being acid 
an desine and the felspars in the ground mass an inter¬ 
mediate andesine. Hornblende is usually present, some¬ 
times in great abundance. Pyrites is invariably present,' 
sometimes in considerable amount. 

The rocks of this phase vary between two types. Of 
these the first is characterised by the very strong develop¬ 
ment of numerous long prismatic and aeicular crystals of 
hornblende, which give the type quite a distinctive appear¬ 
ance. This rock occurs as inclusions, and larger masses set 
in and surrounded by the Pink Phase. They are evidently 
the remnants of an older rock. Although they are marked 
off from the enclosing mass by a well defined boundary, 
there is evidence that the hornblendic rock has been in some 
cases somewhat modified by the enclosing acid magma. In 
particular, one-very interesting rock has resulted from a 
partial mixing of the two types. In the hand specimen 
it suggests mechanical mixing rather than chemical inter¬ 
mingling, although evidence of chemical interaction is seen 
on a closer inspection. The specimen examined was 
obtained from Portion 373, parish of Enoggera, and pre¬ 
sents a curious appearance, irregular pink patches being 
scattered through the dark hornblendic rock. Numerous 
rounded quartz blebs occur sporadically throughout the 
rock, and each is surrounded by a very distinct corona of 
ferro-magnesian minerals. This suggests that at least some 
chemical interaction took place. 
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Tlie second type of Grey Phase is not nearly so con¬ 
spicuous as the first, but is probably present in greater 
amount, occupying as it does a considerable portion of the 
western and north-western portions of the Enoggera area. 
This type is finer grained, of a grey colour, has considerably 
more biotite present (usually in small crystals), and often 
has present quartz and felspar intergrown to give a rudi¬ 
mentary granophyrie structure. The plagioelas'es are again 
andesines, and pyrites is always present. This type is some¬ 
times found as inclusions in the Pink Phase and occurs as 
small zenoliths in the Enoggera (?) Hybrid. (See 
Microphotograph Plate III. No. 8.) 

(G. 41) 416.—Specimen from Portion 374, parish of 
Enoggera. 

This is representative of the hornblende rich type of 
the Grey Phase. (See Microphotograph Plate II. No. 4, 
and Analysis E4.) 

Megascopic .—This rock has a remarkable appearance 
in the hand specimen. Numerous long slender crystals of 
hornblende, ranging up to 8 mm. in length and averaging 
about 4 mm. are set in a fine-grained light-coloured base 
and give the rock a pseudoporphyritie character. Pyrites 
is present in small amount. 

Microscopic, —Fine-grained liolocrystalline for the 
most part, but with large crystals of hornblende. Quartz 
is present but not very conspicuous, occurring as small 
allotriomorphie crystals and irregular patches. The 
felspars are for the most part clouded with decomposition 
products, but seem to consist for the most part of 
plagioclases. Some of the altered felspathic material shows 
a tendency for vague intergrowth with the quartz, and this 
is presumably Orthoclasc. The plagioclases still show 
indistinctly traces of Albite twinning, very few of them 
being determinate. Those sections capable of determination 
by the Miehel-Levy method show a variation from inter¬ 
mediate to basic andesines - Hornblende occurs in 
numerous elongated, relatively large crystals, which give 
an apparently prophyritic character to the rock. This 
impression is contradicted by two facts—first, there is no 
sign that the hornblende is present in two generations; 
and second, that the small plagioclases are idiomorphic to 
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these large hornblende crystals, showing clearly that at 
least the latter part of the growth of the hornblendes was 
subsequent to the consolidation of the plagioelases. This is, 
of course, seen best in prismatic sections of the hornblende, 
transverse sections often showing beautifully idiomorphic 
outlines with both sets of cleavages well developed. The 
mineral is light-green in colour, strongly pleoehroic, and 
shows alteration to Chlorite. Biotite is very rare, but those 
few small crystals present are definitely idiomorphic to the 
hornblende. Augite is present in three very small crystals. 
'Magnetite is present in considerable amount, but is largely 
pseudomorphous after Pyrites. $ phene and Apatite are 
present, but in very small amount. 

Order of consolidation.—Biotite, Andesine, Horn¬ 
blende, Ortlioclase, Quartz. 

Xante .—Hornblende Quartz Diorite. 

{G. 41) 345.—Specimen from near “The Summit, 1 ’ Taylor 
Range. 

This forms a connecting link between the more typical 
hornblendic rock (G. 44) on the one hand and the biotitie 
rock (G. 14) on the other. 

Megascopic .—A grey holocrystalline fine-grained rock, 
made up for the most part of white plagioclase and dark 
hornblende, together with very small flakes of biotite and 
numerous small crystals of pyrites. 

Microscopic. —Holocrystalline, fine-grained. Quartz 
occurs as interstital growths, which (since the other 
minerals are strongly idiomorphic) are bounded by 
numerous short straight lines running at various angles, 
thus giving a curious graphic appearance to the mineral. 
Other somewhat larger plates are seen enclosing smaller 
crystals of all the other minerals. Ortlioclase occurs as a 
few comparatively large, irregular crystals (up to 3 nun.), 
idiomorphic only to the quartz and showing perthitie inter¬ 
growths with another felspar. Plagioclase is present as 
numerous, mostly small, idiomorphic crystals, showing fine 
Albite twinning, but with a zonal extinction pointing to a 
considerable variation in chemical composition in each 
individual. In addition to these felspars is a large 
irregularly rounded crystal of plagioclase. The round outer’ 
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edge of this is optically discontinuous with the remainder, 
and is evidently a “reaction rim.’ 7 The crystal proper 
shows both Carlsbad and Albite twinning and is con¬ 
siderably larger and quite different in appearance from the 
plagioelases of the enclosing rock. It is evidently a 
xenocryst. Unfortunately the section is in such a direc¬ 
tion that the plagioclase is indeterminate. Hornblende 
occurs as numerous acieular crystals showing marked 
pleoehroism and in some stouter crystals, these latter show¬ 
ing intergrowths with biotite. Biotife is present in small 
amount, generally in irregular patches associated with the 
hornblende. Pyrites occurs as numerous small crystals 
scattered throughout the slide. Apatite is present as 
abundant minute crystals. 

Order of consolidation.—Normal. 

Name. —Hornblende Microgranodiorite. 

(G. It) 418.—Specimen from western part of area. 

This is representative of the second or biotitic type of 
the Grey Phase. 

Megascopic. —A grey fine-grained holocrystalline rock 
composed of occasional plienocrysts of quartz and white 
felspar set in a grey even-grained ground mass. Some 
small veins of pyrites are apparent. 

Microscopic. —Only one undoubted pkenocryst (an 
altered felspar) was seen in the slide examined, the rock 
being made up of a fine-grained but somewhat variable 
aggregate of quartz felspar hornblende and biotite. The 
quartz occurs in very irregular crystals moulded about and 
enclosing all the other minerals. Occasionally, however, 
the quartz crystals have moulded about them a discon¬ 
tinuous ring of small ferro-magnesian minerals. Ortho- 
clase is present as hypidiomorphic crystals which some¬ 
times show simple Carlsbad twinning. Plagioelases are 
numerous and seem to be divisible into two groups, the 
first a medium oligoelase and the second an oligoclase- 
andesine. A felspathic xenocryst with similar outline and 
reaction phenomena to that described above in No. 345 is 
present in this slide. It shows no twinning, however, and 
resembles anorthoclase in general appearance, jHornblende 
occurs in comparatively large elongated green crystals which 
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are largely altered into ehlorite. Biotite is present as 
numerous Mesh Makes ol* a brown colour. The ferro- 
mag’nesian minerals show a distinct tendency towards 
segregation into definite groups. Magnetite occurs as 
fairly numerous crystals. Apatite is present as very small 
needles generally included in the other minerals, 8-phene 
and Zirccm are also present, but in much smaller amounts. 

Order of consolidation.—The order of consolidation 
is not normal, and the various minerals “overlap” very 
much more than is usually the case. Some of the plagio- 
elases are definitely earlier than some of the hornblendes, 
while others are just as definitely later. The same over¬ 
lapping is noticeable with hornblende and biotite. Even 
some of the quartz crystals appear to be earlier than the 
small Makes of biotite which partly surround them. The 
ferro-magnesian minerals often appear as clusters illus¬ 
trating the “ together-swimming structure or synneusis 
struktur” of Vogt ! \ which is characteristic of those 
minerals segregated from the magma at an early stage. 
But in this case they were certainly preceded by some at 
least of the plagioclases. 

Name. —Granodiorite. 

( G. 18) 421.—Specimen of Grey Phase from the southern 
of the two Kedroii Brook outcrops. 

Megascopic .—A grey rock made up of small pheno- 
crysts of felspar and a ferro-magnesian mineral set in a 
very Mne ground mass. 

Microscopic. —ITolocrystalline, porphyritie with small 
to medium phenoerysts set in a very fine-grained micro- 
crystalline ground mass of quartz and felspar. Quartz 
occurs as rounded and embayed phenoerysts from *5-1 mm. 
in diameter. Orthoclase is present as medium-sized plieno- 
crysts very much altered by weathering. Plagioclase is 
present as medium-sized phenoerysts of Andesine very much 
altered, Biotite is present as ragged crystals, and Horn¬ 
blende as long prisms both considerably altered. 

Name .—Granodiorite Porphyry. 

9 “Magmatic Differentiation of Igneous Rocks, ’’ Journal of: 
Geology, Vol. xxix. p. 321. 
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(c) The (?) Hybrid Rock. 

This occurs as a patch a few acres in extent on the 
left bank of Enoggera Creek and about one-third of a mile 
from the eastern edge of the granitic mass. It is entirely 
surrounded by rocks typical of the Fink Phase. This rock 
has been quarried and used to some extent in public build¬ 
ings in Brisbane and for kerbing purposes. It is known 
commercially as the “Enoggera Granite. 57 (See analysis 
E. 2 and mieropkotograph Plate III., No. 7.) 

(61 6) 154.—From the Quarry, Enoggera Creek. 

Mi gascopic .—In the hand specimen the preponderance 
of the light-coloured “salie 77 minerals over the dark- 
coloured “femie 77 minerals and the small size of 
individuals, and especially those of the latter group, give 
to the rock a somewhat curious “pepper and salt 
appearance, 5 ?lu and a general absence of relief. 

Microscopic .—ITolo crystalline, medium-grained, the 
grain size, however, being somewhat variable, the resulting 
texture resembling the “seriate porphyroid fabric 77 of 
Iddings. Quartz occurs as allotriomorphie crystals from 
1-3 mm. in diameter, fresh, generally unbroken, enclosing 
numerous large crystals of felspar. It also occurs commonly 
with crthoelase in micrographic intergrowths. Orthoclase 
occurs as hypidiomorphie crystals of varying size, some¬ 
times as inclusions in quartz and sometimes in micro- 
graphic intergrowths. Carlsbad twinning is seen and 
inclusions of another felspar tend to give a rudely perthitic 
structure. It is usually considerably darkened and altered. 
The Plagioclases present are mostly intermediate andesine. 
A few crystals of oligoclase-andesine are present, and in 
addition there are a number of zoned plagioclases. Albite 
twinning is common, and Perieline twinning combined with 
Albite is not infrequent. All these felspars are darkened 
as a result of decomposition, and while some crystals are 
hypidiomorphie, the majority of them, and particularly 
the more basic, show irregular embayed and corroded out¬ 
lines. Biotit c occurs as rather small brown and green 
crystals, sometimes considerably bleached and altered into 
ehloritic material and usually strongly pleochroie. Horn¬ 
blende occurs very sparingly as green idiomorphic pleo- 
ehroie crystals. Pyrites occurs commonly, generally in 


10 If. G. Richards, Op. cit. p. 102. 
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association with the ferro-magnesian minerals, both as well¬ 
shaped individual crystals and somewhat irregular clusters. 
Magnetite and Apatite are also present in small amount. 

Order of consolidation.—Normal. 

Name .—-Biotite Granodiorite. 

It is difficult to reconcile this rock mineralogically with 
either the Pink Phase or the Grey Phase. The abundance 
of quartz and the great excess of biotite over hornblende 
are points in comon with the former, while the absence of 
pink orthoelase, the nature of the plagioclases, and the 
abundant pyrites are more like the latter. 

A comparison of the soda and lime content in analyses 
E. 1, E. 2, and E. 4 would lead us to expect in this rock 
plagioclases intermediate in character between those of the 
Pink and Grey Phases, and the calculated norms also pre¬ 
dict such a result. However, measurements of the extinc¬ 
tion analyses of suitable sections of felspars (Miehel-Levy’s 
method) in many specimens, actually give the following 
result,:— 

Pink Phase —Phenocrysts, 5 degrees; ground mass, 
10 degrees. 

Grey Phase —Phenocrysts, 0 degrees; ground mass, 
15 degrees. 

(?) Hybrid —-Mostly 14 degrees; a few 9 degrees; 
some zoned. 

The plagioclases in this rock, and particularly the 
more basic, frequently show corrosion, which suggests that 
they are xenoerysts from the Grey Phase. 

This rock has, in addition, other features of special 
interest. The most remarkable of these is the abundance 
of primary pyrites, which occurs as individual crystals, 
sometimes of comparatively large size, and clusters of 
crystals scattered sporadically through the rock. Pyrites 
occurs, too, in the “vughs” to be described below. The 
pyrites is present in such amount and oxidises so rapidly 
on exposure to the air, producing dirty brown stains on the 
face of the rock, that the value of the rock as a building 
stone is very greatly lowered. Indeed it has of late been 
superseded by other granites brought from greater dis¬ 
tances. In describing this rock Professor Richards states: 
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—''The occurrence of crystals of pyrites throughout the 
rock, and of cavities or ‘vughs’ containing ealcite pyrites, 
&e., is a great disadvantage to this stone. 5711 . 

These “vuglis” or “druses” are peculiar to this rock 
and this particular outcrop, the writer never having 
observed them anywhere else in the area. They are of 
various size and occur in perfectly fresh rocks, having been 
found in the heart of the building-stone quarries. The 
minerals associated with these vughs are mostly calcite and 
pyrites, though quartz and prehnite are also found. These 
minerals are certainly not secondary in the sense that they 
are weathering products, but they are probably primary in 
origin and result from the action of mineralisers at a late 
stage of consolidation. They would thus be secondary only 
in the sense that many of the zeolites of the Tertiary basalts 
of Queensland are secondary. To use Sederholm’s term, 
they are “deuteric.” 11 ** 

Professor Richards points out that “a noteworthy 
feature of the stone is the comparative absence of 
segregations. 5 512 The present writer discovered small 
patches of line-grained more-basic material which he at 
first regarded as segregations, but which microsections 
proved to be small zenoliths of the Grey Phase. A com¬ 
parison of Plate II. No. 6 (a zenolith) with No. 5, which is 
described in the writer’s field notes as “typical of the Grey 
Phase in the west and north-west of the Enoggera area,” 
gives some idea of the close resemblance which is seen 
between these rocks when placed side by side on the stage 
of a petrographieal microscope. 

Of especial interest is the occurrence in both slides of 
rounded crystals of quartz, free from inclusions and 
surrounded by a rim of idiomorphie crystals of biotite 
arranged parallel to the outline of the quartz. 

Towards the edges of the (?) Hybrid mass one finds 
irregular and vaguely defined patches of pink material of 
varying size. This zone forms in the field a connecting link 
between the Enoggera (?) Hybrid and the Pink Phase. 

(d) The Rhyolitic Intrusives. 

The intrusive rocks surrounding and associated with 
the granitic rocks fall naturally into two distinct types, 

11 Op. eit. p. 102. 

^aRulI. de la Comm. Geol. de .Finlande No. 48, 1916, p. 142. 

32 Op. eit. p. 102. 



GEOLOGY AND PETROLOGY OF ENOGGERA GRANITE. 143 

■although an occasional dyke is seen which has some points 
in common with each of these types. The types the author 
considered in Part I. of this paper under the headings 
‘‘The Rhyolitic Intrusives 7 ’ and “The Porphyries.” More 
recently Mr. L. C. Ball, B.A., in his report dealing with the 
geology of the silver-lead deposits near Indooroopilly, 
included both these groups under the term “Felsites. ” 

With his “Notes on Indooroopilly” 13 Mr. L. C. Ball, 
Deputy Chief Government Geologist, publishes a map of 
the Indooroopilly area on a considerably larger scale than 
that which accompanies Part I. of this paper, and showing 
the network of outcrops which the Rhyolitic Series form 
in this area in much greater detail than was done by the 
author. The author would like here to digress from the 
purely petrological point of view to discuss a structural 
matter of some importance. 

Although Mr. Ball states that attempts to distinguish 
laceolites and sills among the dykes are not warranted on 
the exposures,” the author finds in Mr. Ball’s descriptions 
and map several points which appear to uphold his 
published opinion that the intrusions of the. southern area 
are largely laccolitic, the present outcrops being partial 
exposures of irregular laceolites. The author never 
intended to convey the idea that these laceolites were of the 
ideal type, which rarely has been found in the field. The 
closest approach to this ideal are the laceolites described 
by Gilbert from the Henry Mountains, Utah. 14 Gilbert 
himself, however, figures as an “ideal cross section of a 
laccolith with accompanying sheets and dykes,” a series of 
intrusions which, on partial exposure by weathering, might 
very well give a quite similar outcrop to that in the neigh¬ 
bourhood oi: Indooroopilly. But the types of laeeolite most 
closely approached iu tin? Indooroopilly area are, in the 
author’s opinion, those of the El Late Mountains, Colorado, 
described by Cross, and the so-called “Cedar-tree” com¬ 
pound laeeolite described by Holmes from the La Plata 
Mountains of Colorado. 15 A good example of the less 
regular type of laeeolite, and one which the author has had 
the opportunity of studying in the field, is the Gabbro 

13 Qld. Govt. Min. Journal, vol. xxi. p. 266. 

14 Report on the Geology of the Henry Mts. 1879. 

35 Harker, ‘‘Natural History of Igneous Rocks , 3 ’ p. 66, iig. 10, 
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laecolite of the Cuillins, Isle of Skye, described and figured’ 
by Harker. 1 * 

A glance at Mr. Bairs map shows a network of out¬ 
crops which at first are difficult to reconcile with the 
conception of a laecolite. This network is not, however, 
the outcrop of vertical and steeply dipping dykes striking' 
in every direction. It is the result of mapping more or less 
continuous intrusions generally with a slight dip in a hilly 
locality. Mr. Ball recognises this fact and writes:—“In 
many of the exposures the dyke walls dip at comparatively 
low angles. In fact, most of the mapped loops are in reality 
not due to branching of the dyke mass, but to partial 
covering by schist islands or inkers.” 17 

Away from the effect of the intrusions the Brisbane 
schists strike N.N.W. and dip quite steeply to the E.N.E. 
In discussing the Brisbane schists in the locality in question, 
Mr. Ball states:—“The strata have been much disturbed, 
notwithstanding that steep dips are exceptional here about. 
Even on the fiat arches there has been much erenulation 
and puckering.” 

The expression “flat arches” fits in precisely with the 
author’s view as to the laccolitic origin of these low dips. 

To quote Mr. Ball further:—“The breeciation of the 
schists along the faults on Finney’s Hill is a puzzling' 
feature. The structure is certainly not due to compressive 
forces. To explain it we must assume an arching of the 
strata above a plutonie or hypabyssal intrusion sufficient 
to cause a breaking-down of the beds under the 1 tensile 
stresses induced. Alternatively these stresses may have 
been induced in the sedimentaries by a partial retrograde 
movement (a sucking back, as it were) of the molten 
magma. The author feels sure the great majority of 
geologists would favour the former as being the more 
probable hypothesis. The arching of the strata, which Mr. 
Ball “must assume” is the arching which I firmly believe 
to exist. 

We have, then, found all the essential features of 
irregular laccolitic intrusion, with the exception of the fiat 
bases. No evidence is available either way on this point at 

lfi “The Tertiary Ingeous Rocks of Skye,” Mem. Geol. Surv. U.K., 
1904, 85 ct seq. } fig. 15. 

17 Op. eit. p. 266. 
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•the present time, but future mining operations in the area 
may furnish data on this matter. 

To return to a consideration of the Petrology of the 
Rhyolitic Intrusives. The naming of the fine-grained acid 
intrusives was a matter to which the author gave consider¬ 
able attention. In spite of their definitely intrusive 
character and the fact that many of them have been con¬ 
siderably altered by the addition of secondary silica, they 
appear to be petrologieally more closely related to the 
Rhyolites than to any other rock group. Mr. Ball, in 
referring to rocks of this series, uses the terms “felsite” 
and “felsitic,” which certainly reflect the mode of 
occurrence better than the author’s term “Rhyolite” unless 
one is careful to qualify it by the word intrusive, but the 
absence of felsitic textures in the rocks examined under the 
microscope and, further, the fact that they can be closely 
correlated with the intrusive “Rhyolites” (so-called by 
Andrews and Saint-Smith) of New England (see Table II.), 
has led the author to retain the term “Rhyolitic 
Intrusives.” 

(D.12) 171.—Dyke near junction of creeks in Portion 
681, Parish of Indooroopilly. (See Microphoto¬ 
graph Plate III., No. 9.) 

Megascopic .—A fine-grained greyish rock showing very 
small yellowish-brown felspars and small patches of pyrites 
set in a fine-grained grey base. A vein of quartz from 
1-2 mm. across is to be seen traversing the specimen. 

Microscopic .—Very fine-grained holocrystalline rock, 
with small vaguely defined decomposed phenocrysts of 
felspar (orthodase i) set, in a ground mass made up 
entirely of Quartz and Orthodase . Only part of the former 
mineral seems to be primary, as there is considerable 
evidence of secondary silidflcation. Pyrites occurs as fresh 
individual crystals of very small size and as larger 
aggregates. 

Name .—Intrusive Rhyolite. 

(D. 64) 415. 

This specimen is of particular interest from the 
economic point of view. It was obtained by Mr. L. C. 
Ball at a depth of 130 feet in the main vertical shaft of 
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the Finney \s Hill United Silver Mines Ltd., near Indooroo- 
pilly, and supports in a very decided manner his hypo¬ 
thesis that the silver-lead and other ores of this area are 
closely associated with rhyolitic (“felsitic”) intrusions. 
(See Microphotcgraph Plate III., No. 10.) 

Megascopic .—A fine-grained light-coloured rock 
evidently made up for the most part of felspathie material 
and quartz, and traversed by numerous veins of quartz. 
Part of the surface of the specimen is coated with galena, 
accompanied by well-shaped quartz crystals. 

Microscopic .—In order to preserve the appearance of 
this specimen a slice was cut not through the metalliferous 
part, but from a chip of the rock within one centimetre of 
it. Curiously enough this section shows no trace whatever 
of any metals except a few very small crystals of pyrites. 
The rock is similar in all its essentials to that described 
above ( D . 12), but has numerous quartz veins through it and 
clusters of crystals of secondary quartz. 

Xante .—Intrusive Rhyolite. 

( e) The Porphyritic Series. 

The members of this series are usually easily separated 
from those of the Rhyolitic Series, but as pointed out by 
the author in Part I. of this paper, one occasionally meets 
with dykes that appear to be intermediate between these. 
This is, of course, only to be expected, as the two series are* 
almost certainly genetically related. The evidence as to 
the relative time of intrusion of the Rhyolitic and Porphy¬ 
ritic Series is, so far, not conclusive, but points to the latter 
series as being later than the former. 

(D.7) 166. 

Dyke across West Ithaca Creek in eastern part of Por¬ 
tion 678, parish of Enoggera. (See Mierophotograph Plate 
III., No. 11.) 

Megascopic .—A white prophyryritic rock made up of 
rounded colourless phenocrysts of quartz (in which can be 
seen numerous inclusions of a white mineral), with smaller 
phenocrysts of a white felspar set in a fine-grained light- 
coloured ground mass. 
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Microscopic. —Holocrystalline, porphyritic, the propor¬ 
tion of phenocrysts to ground mass corresponds to the 
u dopatie fabric’ 1 of Iddings. The ground mass is finely 
microcrystalline, and made up almost entirely of quartz 
and felspar, often intergrown. Quartz occurs in two dis¬ 
tinct generations. The phenocrysts of this mineral are all 
rounded and embayed. They vary from 2-5 mm. in dia¬ 
meter, are more or less fractured, bear signs of corrosion, 
and show very definite “reaction rims 7 ’ just outside the 
crystals themselves. Comparatively large rounded inclu¬ 
sions (or cross-sections of very deep embayments) made up 
of quartz-felspar aggregates similar to that of the ground 
mass is a feature of these quartz phenocrysts. The felspar 
phenocrysts are considerably altered to muscovite and other 
micaceous products, with the result that some of them are 
indeterminate, but in some eases enough remains of the 
original minerals to show that both OrthocJase and Plagio- 
clase are present. The latter shows traces of Albite twin¬ 
ning and appears, from measurements of extinction angles, 
to be an intermediate andesine. Zoning is fairly definite 
in some of these phenocrysts. Inclusions of apatite were 
observed. Ferro-magnesian minerals are but poorly 
developed, but fragments of Biotit e largely altered into 
colourless secondary minerals and magnetite were observed. 
Magnetite occurs in irregular patches and idiomorphic 
crystals, and seems to be pseudomorphus after Pyrites„ 
as some remnants of this mineral are present in the interior 
of the magnetite crystals. Further alteration has resulted 
in patches of Limonite. Other minerals present in small 
amount are Apatite and Zircon . 

Name .—Quartz Porphyry (Granodiorite Porphyry), 
(I). 4) 163. 

Dyke on road, Constitution Hill, Taylor Range. (See 
Microphotograph Plate III., No. 12.) 

Megascopic .—A holocrystalline porphyritic rock made 
up of numerous phenocrysts of brown felspars, showing 
zoning and fewer smaller phenocrysts of quartz and a dark 
ferro-magnesian mineral set in a fine brown ground mass. 

Microscopic .—Rock very decomposed. Holocrystalline, 
porphyritic (sempatic fabric of Iddings). The ground 
mass is a very fine-grained confused aggregate of felspathie 
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material, quartz, and secondary minerals, resulting from 
the alteration of the felspars. Small patches of limonite 
are scattered throughout the rock. The felspar pheno- 
erysts, which vary from 2-7 mm. in length, occur in very 
altered crystals, and are really pseudomorphous aggregates 
of muscovite and other secondary minerals. In spite of 
this the felspars still show idiomorphie outlines, and zon¬ 
ing is still recognisable (indeed the zoning is apparent in 
the hand specimen), and points to the felspars as Plagio- 
closes 9 although no more exact determination is possible. 
In some eases these plienociysts partly enclose eliloritic 
clusters, which are secondary after some ferro-magnesian 
mineral. Quartz occurs as a few phenocrysts up to 2 mm. 
in diameter, which are very similar to those described in 
(D. 7). The ferro-magnesian constituents are represented 
by patches of chloritic material. 

Name .—Quartz Porphyry (Granodiorite Porphyry). 

IV. COMPARISON WITH ROCKS OF OTHER AREAS. 
(a) Neiv England and Stanthorpe — 

In Part I. of this paper the author pointed out that the 
granitic and allied rocks of the Enoggera district were 
closely comparable with those of New England in northern 
New r South Wales, and the contiguous masses of the 
Stanthorpe district in the southern part of Queensland. 
The age of these great intrusions was seen to be much about 
the same, i.e., very late Palaeozoic; structurally they 
followed the same trends, while mineralogically they were 
very similar. 

Even more striking resemblances are discovered if the 
sequence of events in the different areas be compared. 
Table II. has been drawn up for this purpose. The order 
of intrusion in the New England district is that found by 
Andrews, while in the adjacent Stanthorpe area the 
sequence adopted is that of Saint-Smith. These two areas 
are practically continuous, so that they can be very 
definitely correlated. If these two columns he compared it 
will be found that, although the grouping and naming differ 
somewhat, the rock types and their order of intrusion are 
identical* with but one* exception. The “Sphene” granite 
is considered by Andrews to he definitely earlier than the 



GEOLOGY AND PETROLOGY OF ENOGGERA GRANITE. 149 

u 'Aei(T J granite, and probably earlier than the ££ Basie 
Granites, 5 5 while Saint-Smith thinks it is much more closely 
related to the £fc Stanthorpe” (Acid) granite, and, indeed 
^may possibly be a modification of the Stanthorpe' 
granite. ms The Enoggera sequence shown in the third 
column agrees more closely with Andrews's interpretation 
on this point, but otherwise the local sequence is remarkably 
close to both the New England and Stanthorpe records. 


Tabme ii. 


New England (Andrews) 19 . 

Stanthorpe (Saint-Smith) 20 Enoggera (Bryan). 

Intermediate to basic dykes 

Basic dykes often associ¬ 
ated with Au., Ag., Pb. 

Zn., Cu. 


Rhyolites, Q. porphyries, por¬ 
phyries 

Rhyolite-, Q. porphyries, Rhyolites with Ag.. Ph., 
porphyries, also ! Zn., Q. porphyries, por- 

1 phyries 

“ The Em-itic Period ” 

Aplites, greisens and 1 Aplites with little 
pegmatites ; sandy grunophyres and 

1 granite with Sn. Wo., I matite-s 
and Mo. 

Mo, 

peg- 

■“ Coarse acid granites ” 

Coarse acid ” Stanthorpe * Pink phase proper (— 
granite closely assort- ! Mountain Camp quartz 
ated with porphyritic* mica diorite) 

fephone grani te 

** Hornblendic, dioritic, and 
other basic granites ” 

Maryland adamellite | Grey phase 

( = Greymare granite) s 


” Blue granite ” 

” Blue granite ” .. .. j 


‘‘Blue and black porphyries” 

■“ Grey felspar porphyry ” ., 

1 

“Acid grey felspar por- , 
phyry ” ! 



Altered dioritic rocks .. j 



Nofe .—The ” sphene-diorite porphyry ” of Andrews and the u porphyritic splvm 
granite ” of Saint-Smith are one and the same rock. The difference in position reflect 
& difference of opinion of these authors. 


Although the Pink Phase, the Aplitie, and the 
Rhyolitic and Porphyritic Intrusives had their obvious 
counterparts in the Stanthorpe and New England Series, 
the “Grey Phase” was not so easily placed, and the author 
did not (in the earlier part of this work) care to venture 
an opinion as to the precise position it occupied in these 
series. Since the publication of Part L, definite evidence 


“ Op. Cit., p. 18. 

i» “ New England Geology” Part IV. Petrology, Rec. Geol. Surv. N.S.W.. 
Vol, VIII. pt, 3, p. 196 et seq. 

20 “ Geology and Mineral Resources of the Stanthorpe, Billandean, and Wallan - 
garra Districts.” Qld. Geol. Pur Tt . Pub. No. 243. 


R.S.—L. 
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of a chemical nature lias become available as the result of 
analyses of the "Grey Phase” and the Grevmare rock. 
The first of these (Ed) was found to resemble certain 
analyses of the "basic granites” very closely, and did not 
resemble those of any other of the Phases. 

Of these 4 ‘ basic granites, ’ ’ Andrews writes:—* ‘ Striking 
dissimilarities in appearance is a marked feature.” 21 The 
analyses which accompany his descriptions emphasise this 
feature. Of the four cpioted, two are comparatively acid 
and have alkalies in moderate amount, the ICO being in 
excess of the Na 2 0. These obviously have little in common, 
with the "Cfrev Phase.” They seem, indeed, to lie more 
closely related to the coarse-acid granite that immediately 
followed them, for Andrews remarks that the more-basic 
typos were somewhat earlier and the remaining two analyses 
are of this earlier more-basic type. They are of very 
different rock types from the others, and possess the 
essential characteristics of the Grey Phase, as can be seen 
by their positions (N,7 and N.8) on the variation diagrams. 

No analysis exists as yet of the “Maryland” granite,, 
which, however, is considered by Mr. Card 22 to be an 
Adamellite. It is “a fine to medium-grained greyish-blue 
rock.” Saint-Smith, 2 * in his chapter on the "Maryland” 
granite refers to one other rock which he says “resembles 
the Maryland granite to such a marked degree in hand- 
specimens that it may ultimately prove to represent an 
outcrop of this rock.” This is the "Greymare” granite 
which has since been analysed (S.4.) This analysis, while 
considerably more acid, resembles those of the"Grey Phase” 
on the one hand and “Basic Granites” on the other in 
several important particulars, particularly in the prepon¬ 
derance of Nad) over K 2 0. 

The Grey Phase seems then to be connected indirectly 
(through the Greymare granites) with the Maryland 
Adamellite and directly with the "Basic Granites” of New 
England. 

If chemical tests be applied it will be found that the 
results confirm very strongly the above correlations. 


21 Op. Git, p. 212, 

22 Min. Res. N.S.W. No. 34, p. 93. 
25 Op. Git., p. 61. 
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Variation diagrams, Plate 1., Figures 1 and 2, have been 
carefully prepared, which show a very definite chemical 
relationship between the 4 'Pink Phase 7 ’ and 44 Acid'* 
granites on the one hand, and the 44 Gray Phase” and 
44 Basic” granites on the other. 

If reference he made to Figure 1, in which the per¬ 
centage weights of KoO and Na 2 0 have been plotted against 
that of Si(X, it will be noticed that the 4£ Grey Phase” of 
the Enoggera granite (E.4) is connected with the 4 4 Grey- 
mare” granite (S.4) on the one hand and the 4 4 Basie 
Granites” of New England (N.7 and N.8) on the other by 
variation lines which show that Na 2 0 is present in consider¬ 
able excess of lv 2 0 in each ease. While at first glance these 
lines seem parallel, a closer inspection shows that there is 
a gradual convergence as one proceeds from the more basic 
to the more acid rocks. In other words, the ratio 
Na 2 0 : K 2 G varies inversely with the acidity. The Ballan- 
dean granite (S.o) has been linked up with these curves 
for obvious reasons, although Saint-Smith refers to the 
specimen from which the analysis was made as one type of 
the “Stanthorpe 1 * granite—“a medium-grained variety 
from Ballandean. ? 124 

If these 44 curves” be compared -with the corresponding 
curves joining the 44 Pink Phase” and the 44 Stanthorpe” 
and “Sandy” granites, some very decided differences will 
be observed. A very close approximation in the values of 
K 3 0 and Na 2 0 is apparent, the curves for these oxides 
interweaving and remaining close together. One would 
naturally expect that the “Acid” granites and 44 Eurites” 
of New England, which have been so definitely correlated 
with the 4 'Stanthorpe and “Sandy” granites respectively, 
would approach them so closely in chemical composition as 
to be readily reconciled to one variation curve for the two 
series. In the K 2 0 and Na 2 0 values such is not the ease. 
The K 2 0 is somewhat higher in the New England rocks and 
the Na 2 0 correspondingly lower. Consequently the ratio 
KoO : Na 2 0 is very much greater than in the Stanthorpe 
rocks. Curiously enough, in the chain of chemical evidence 
connecting the Pink Phase, the acid Stanthorpe granites, 
and the acid granites of New England, the latter is the 
weaker link in spite of the fact that the former connects 
outcrops which are separated by approximately 100 miles. 

Op. Git., p. 43. 
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The values of the alkalies of these New England rocks 
have, then, been linked up to form curves independent oi 
the main ‘‘Pink Phase”— 44 Stanthorpe” curve. 

Three analyses are shown in which the K 2 0 and Nad) 
values do not readily fall on either curve. These are the 
4 ‘Acid” granites from Tingha, New South Wales (N.2), 
the “Sandy” granite of Stanthorpe (S.l), and the 
Enoggera Hybrid. It may be argued that any attempt to 
fit this “Sandy” granite into the variation diagrams was 
unwarranted in the first place, as it represents a later phase 
than the “Acid” granite. However, these two acid phases 
are very closely associated in the field, and the position of 
the New England “Euritie” granite (N.4) on the diagram 
partly justifies the assumption of their close relationship. 
However, if both the Sandy and Euritic granite be ignored 
there remains one rock (N.2) in a somewhat anomalous 
position. 

In Figure 2 the values of CaO and MgO have been 
plotted in the same manner as the alkalies in Figure 1. 
In this case the same sets of curves have been drawn, but 
the natural grouping along three different sets is not nearly 
so well displayed. Indeed, one might draw one set of 
generalised curves to which all the values plotted might be 
referred. 

In both figures it will be noted that the values for the 
Enoggera (?) Hybrid do not fall on either curve. Any 
attempt to include them with the Pink Phase or the Grey 
Phase will seriously derange either curve. 



The Pink Phase and the Equivalent Hocks in Stanthorpe and New England. 
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Name 















I 5 ABLE V. 

Analyses used in Tables III. and IV. and Plate I, Figures 1 and 
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(b) Other Queensland Areas. 

The division of the granitic rocks of the Enoggera 
district into two phases-—the earlier typically grauo- 
dioritic (the Grey Phase) and the later somewhat more 
alkaline (the Pink Phase)—seems to be reflected in all those 
granitic rocks of Queensland of which analyses are avail¬ 
able. i\ T ot only is this twofold development widespread 
geographically; in time, too, it appears to be wonderfully 
persistent. As far north as Charters Towers and as far 
hack as Early Devonian, these two distinct phases are met 
with. 

The plutonie rock nearest to the Enoggera area, of 
which a chemical analysis exists, is the Mountain Camp 
Quartz Mica Hornblende Diorite, which lies within 3 or 1 
miles of the main Enoggera outcrop (see analysis E.3). 
This rock has a handsome appearance and makes an excel¬ 
lent building stone. It was selected by Professor IT. C. 
Richards as the most suitable granitic rock available for tlm 
construction of the base of the ne^v Brisbane Town HalL 
Mineralogicallv this rock most closely resembles the Pink 
Phase, although it is, of course, considerably less acid and 
does not carry enough pink orthoelase to give the charac¬ 
teristic colour. The chemical analysis gives added weight 
to the mineralogical evidence, for though it is remarkably 
like that of the Grey Phase (E.4) in most respects, in the 
all-important matter of the alkalies it shows its true relation¬ 
ship to the Pink Phase, the Na 2 0 being slightly in excess of 
the K 2 0. The variation diagrams, too, point clearly to its 
relationship to the Pink Phase. 

The remaining comparisons must necessarily be general 
in their nature. So little has been done in the study of the 
plutonie rocks of Queensland that little in the way of 
detailed correlation is possible. 

Mr. Reid 21 has described from the Charters Towers 
goldfield a series of granodiorites and associated rocks of 
Lower Devonian or pre-Devonian age, all of which show 7 
rather low alkalies with a decided excess of Na 2 0 over K 2 (X 
and which are followed by an aplitic granite which “is 
intrusive in the granodiorite” and the analysis of w 7 hich 
shows high alkalies with the potash in excess of the soda. 


The Charters Towers Goldfield,” Qld, Geol. Surv. Pub. No. 
256, p. 68. 
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This seems to have been followed by a reversion to a series 
of dykes of a dioritic and porphyritic nature, all of which 
show a preponderance of Na 2 0 over ICO with comparatively 
high values for CaO. 

In the East Moreton and Wide Bay districts to the 
north of the Enoggera area are a number of plutonic and 
hyp abyssal rocks which have been described by Dr. H. I. 
Jensen, 20 and which petrologieally and chemically seem to 
have many points in common with the Enoggera rocks. Of 
these the “Neurum” granite of the Woodford area seems to 
most nearly approach the Enoggera granites in age, since 
Jensen considers it to be ‘ w post-Carboniferous, probably 
Permian. 7 927 It is described as h ‘ a bluish, tonalitic granite.’ ? 
Referring to this granite he says further:—“The graphic 
granite aplites of the Delaney’s Creek and Fife’s Range- 
mountains are probably the last differentiation products 
of this mass.” This seems a fairly close parallel both of 
types and events with the Enoggera area. 

Further, Jensen, in summarising the history of this’. 
East Moreton and Wide Bay area, refers to an original 
quartz dioritic rock which was closely followed by an aplitie 
phase, one result being the formation of * k mixed” rocks- 
referred to earlier in this paper. 

V. ECONOMIC. 

The decision at which the author arrived, that the 
Enoggera granite was probably related to the Stanthorpe 
and New England “acid” granites, held an economic 
interest in addition to its geological significance, as both 
these granites are stanniferous. However, so far as the 
author can discover, no find of tin has ever been made on 
this area. As noted on p. 152, Part I., of this paper, flakes- 
of molybdenite were discovered while the field work was 
being carried out, and since that time molybdenite in small 
quantities has been found in several parts of the area. 

This sparse occurrence of molybdenite and the local 
tourmalinisation of the granite on its north-eastern edge are 
the only points which suggest the possible existence of tin 

20 ' ‘ Geology of Parts of the East Moreton and Wide Bay 
Districts. Proe. Linn. Soe. N.S.W. Part I. 1906, p. 73. 

2T Op. Cit., p. 92. 
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within this area, although mining for arsenic, gold, silver, 
copper, lead, and bismuth 28 has been carried out at the 
neighbouring Sa inford massif some few miles away. 

On p. 161, Part I., Rands was quoted as having 
described "very minute specks of gold” in one of the dykes 
which form the extensive system of intrusions between the 
•south-eastern edge of the Enoggera granite and the Brisbane 
River at Tndooroopilly. Up to that time (November, 1914) 
no other minerals of economic value had been found asso¬ 
ciated with these intrusions, but in the year 1918, a dis¬ 
covery of silver-hearing galena was made at Finney’s Hill, 
near Indooroopiily, associated with the “Rhyolitic” intru¬ 
sions. Up to the present some 280 tons of lead and 45,758 
oz. of silver have been produced from the area, while 
the presence of copper, zinc, and bismuth in smaller amounts 
has been proved. Ball has mapped the intrusives in this 
area in great detail, as he considers them the “sole guides 
in searching for new shoots of ore.” 29 He states further 
that “a clear ease is presented at Indooroopiily in favour 
of a magmatic derivation, the metalliferous solutions being 
an extreme differentiate of the plutonic igneous mass from 
which the felsitic dyke rocks arose—the presence of i to -J 
per cent, bismuth is, in my opinion, decisive evidence. J ’ 

A specimen of the rhyolite (“felsite”), which actually 
contained silver-bearing' galena, was kindly supplied by 
Mr. Ball, sliced and microphotographed. (See Plate III., 
No. 8.) The rock is in all respects like the other intrusive 
rhyolites of the neighbourhood, except that veins of second¬ 
ary quartz are even more pronounced than usual. 

The value of the Hybrid rock (commercially known as 
the “Enoggera Granite”) as a building stone, and for 
purposes of "pitching,” “kerbing,” and road-making has 
been very fully dealt with by Professor Richards in a paper 
read before this Society in July, 1918/° 

CONCLUSION. 

In conclusion, I wish to thank Professor II. C. 
Richards, D.Se., for the interest he has shown in this work 
(which was originated at his suggestion) and for his helpful 
advice on many points. 

28 H C. Ball, Qia. Govt Min. Journ., Vol. XXI. p. 266. 

29 L. C. Ball, Qld. Govt. Min. Journ., Vol. XXI. p. 267. 

(1 The Building Stones of Queensland/' Proe. Roy. Soe. VoL 
xxx., p. 101 et seq. 
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Plate I. 

VARIATION DIAGRAMS. 

These have been constructed by plotting the silica 
percentage (on the horizontal axis) against the other oxides 
m percentages (on the vertical axis). The scales are the 
same for eaeli axis and for each figure. 

Lines joining members of the Grey Phase are shown 
thus:---- 

Lines joining members of the Pink Phase are shown 
thus:.. 

Lines joining members of the New England Area are 
shown thus:—|—|—|—[__! 

The position of the Enoggera Hybrid is shown thus :® 

The letter-numbers (E.l, S.3, N.4, &e.) refer to the 
analyses of Tables III., IV., and V. 

lugurc 1 shows the curves obtained bv plotting K.,0 
find Na„0 against Si0 2 . 

Figure 2 shows the curves obtained by plotting CaO 
and MgO against SiO„. 


Plates II. and III. 
MICROPHOTOGRAPHS. 

All the niicrophotographs are magnified 25 diameters. 
No. 4, Plate II., was taken in ordinary light. All the other 
microphotographs were taken with crossed nicols. 


Plate IT. 

I\°. 1 (G.l) 141. Pink Phase. Specimen from southern 
part of main Enoggera mass, X 25, crossed nicols. 

No. 2 (Q-.26) 422—Pink Phase. Specimens from Green 
Hill area, X 25, crossed nicols. 

No. 3 (G.43) 351.—Micrographie structure in Aplite, X 25, 
crossed nicols. 

No. 4^(G.44) 416.—Grey Phase. Hornhlendictype. Portion 
374, parish of Enoggera, X 25, ordinary light. 
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iY',\ .7 (G.41) 345.—Grey Phase. Intermediate between 
[fornbleiidie type (see No. 4) and Biotitie type (see 
No. 6). Prom near ‘'The Summit,” Taylor Range, 
X 25, crossed nieols. 

No. 6 (G.14) 418.—Grey Phase. Biotitie type from western 
part of the main Enoggera area, X 25, crossed nieols. 


Plate III. 

Xo. 7 (G.6) 154.— (?) Hybrid Granodiorite from Quarry, 
Enoggera Greek, X 25, crossed nieols. 

No. 8 (G.6) 154.—Zenolith of Biotitie type of Grey Phase 
in (?) Hybrid. Compare with Plate II., No. 6, X 25,, 
crossed nieols. 

No. 9 (D.12) 171.—Intrusive Rhyolite near junction of 
creeks in portion 681, parish of Indooroopilly, X 25,, 
crossed nieols. 

No. 10 (D.64) 415.—Intrusive Rhyolite associated with 
silver-lead ores, Indooroopilly, X 25, crossed nieols. 

No. 11 (D.7) 166.—Porphyritie dyke across west Ithaca 
Creek, X 25, crossed nieols. 

No. 12 (D.4) 163.—Porphyritie dyke on road, Constitution 
Hill, Taylor Range, X 25, crossed nieols. 
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Anorthoclase Basalt from Mapleton, 
Blackall Range, South-Eastern 
Queensland. 

Bv H. C. Richards, DBc., Professor of Geology and 
Mineralogy, University of Queensland. 

(Plate IV.) 

(Scad before the Royal Society of Queensland, 31,s£ August, 1922.) 

Some time ago, while investigating the volcanic rocks 
♦of the Blackall Range some 60 or TO miles north of Bris¬ 
bane, in the Mapleton area, the author was attracted by a 
basaltic how which contained numerous lozenge-shaped 
phenocrysts cf felspar. Subsequent microscopic examina¬ 
tion bore out the prediction that they were crystals cf 
.anorthoclase felspar. 

Mr. G. J. Saunders, B.E., M.Sc*., who was completing 
his honours course in Geology at the University in 1918, 
kindly undertook the complete chemical analysis of the 
rock; and an inspection of this shows the presence of 7*02 
per cent, of alkalies—an excess of nearly 3 per cent, over 
the combined alkalies in the average analysis of basalt 
.as given by Daly. 1 

Although many rhyolitic and traehvtic rocks with very 
decided alkaline characters have been described from 
Southern and Central Queensland by Dr. H. I. Jensen and 
the author, up to the present there has not been any 
record cf a sub-basic or basic alkaline rock containing 
anorthoclase. 

This paper, therefore, constitutes the first record in 
Queensland of a basic alkaline lava containing 
.anorthoclase. 

FIELD OCCURRENCE. 

About 2 miles to the south-west of the township of 
Mapleton, in the proximity of the Mapleton Falls, where 
the road leaves the top of the range to descend into the 


1 JR. A. Daly, “Origin of Igneous Rocks .* ’ 
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valley, one finds the flow in question outeropping on the 
road and in the paddocks on either side. The extent of the- 
outcrop has not been determined, but it covers a consider¬ 
able acreage, while the thickness is probably something 
more than 20 feet. 

The flow forms one of the most recent of a large 
number which rest approximately horizontally upon the 
denuded surface of the Bundamba Sandstones of Upper 
Triassic age, and in ail probability the flow was poured 
out in Upper Kainozoie times. 

About one-half mile nearer to Mapleton than this 
anorthoclase basalt one finds rhyolitic rocks outcropping 
in a very weathered condition. In other parts of the 
Blaekall Range, e.p., near Montville and Flaxton, the 
upper basalts have been poured out over the rhyolite, and 
this is probably the relation of the different rocks at 
Mapleton. Immediately underlying the anorthoclase 
basalt flow is a considerable thickness of olivine basalt,, 
which is well shown in the section over which passes the' 
water at Baroon or Mapleton Falls. 

The height above sea-level is approximately 1,400 feet, 
and both to the south and west the range falls away 
steeply. 

Generally speaking the basalts of the Blaekall Range 
are very much weathered, and considerable depths of soil 
are accumulated on the surface. This rock yields a very 
rich in d soil, and the weathered surface has a distinctive 
dark-brown colour which serves as a useful indication of 
its weathered outcrop. 

In collecting specimens, the extreme toughness of the 
rock is evident and in marked contrast to most of the 
basalts of the area. For purposes of road construction this 
toughness should result in a resistance to abrasion superior 
to that of the other basalts in the neighbourhood, and as 
such it has a special value. 

MEGASCOPIC CHARACTERS. 

In general grain-size and colour the basalt is quite 
normal, but the presence of numerous phenocrysts of more 
or less lozenge-shaped anorthoclase felspars is a charac¬ 
teristic feature. An occasional plienocrvst, lath-shaped and 
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showing lamellar twinning, is seen, hut anorthoclase niuch 
predominates. 

The cleavage surfaces of the latter show an interference 
in the reflection, owing to the abundant inclusions of 
augite and magnetite, which are seen to better effect under 
the microscope. 

The specific gravity is 2*725 and is rather lower than 
usual in the basalts of this area. 

MICROSCOPIC CHARACTERS. 

Section No. 266. 2 

The rock is holoerystalline, with phenoerysts of 
anorthoclase up to 5 mm. in length. 

The ground-mass is composed of plagioelase laths up 
to 0*35 mm. long, augite granules averaging 0*1 mm. in 
diameter, and abundant small octahedral crystals of 
magnetite about *03 mm. in diameter. 

The fabric is porphyritic and per path a The minerals 
present are anorthoclase as phenoerysts. plagioelase (acid 
andesine to medium andesine), augite, olivine, magnetite, 
and a greenish alteration product. 

The anorthoclase phenoerysts, like many of the 
phenoerysts of plagioelase in the basalts and andesites of 
Upper Kainozoie age in Southern Queensland, have been 1 
much affected by the ground-mass, as the corners are 
rounded and a definite reaction rim has developed. 

The abundance of augite and magnetite inclusions in 
these anorthoclase phenoerysts is a marked feature. In 
all cases the reaction rim is free from inclusions. {Sec 
Fig. 1, Plate IV.) 

A definite net-like arrangement of considerable 
regularity characterises the inclusions, and many instances 
suggesting micrographic intergrowth of the augite 
“inclusions” and the phenoeryst may be seen. 

Simple twinning is common in the crystals, and in one 
or two eases very fine mierocline twinning occurs. 

The plagioelase crystals in the ground-mass furnish 
lath-shaped and rectangular sections. 

2 The number refers to the slide in the University of Queensland 
collection. 

3 J. I\ hidings, “Igneous Hocks,’ 1 Vol. I., 1909, p. 199. 
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From the extinction angles the felspar varies from 
.acid to medium andesine. 

The augite is highly titaniferous, as it has a distinct 
violet tinge. The habit of the crystals varies. It may be 
in compact granules showing ophitie structure with the 
plagioclase and containing inclusions of magnetite, or else 
it may occur as long narrow wisps up to 1*75 mm. but still 
showing ephitie structure. 

The most interesting occurrence of augite, however, is 
in the form of inclusions in the anorthoelase phenocrysts 
when several granules in close proximity are optically 
continuous, and in this way micrographic intergrowth of 
the felspar and augite is indicated. 

Olivine in the form of clear rounded granules occurs 
abundantly, and it is usually associated with a greenish 
alteration product—possibly serpentine. 

Magnetite in small octahedral crystals occurs 
abundantly throughout the ground-mass and as inclusions 
in the phencerysts and in the augite granules. 

CHEMICAL CHARACTERS. 

For the purposes of comparison four other analyses 
.-are given in addition to that cf the anorthoelase basalt. 

The second one—that of a flow of oligoclase basalt from 
•the summit of Spicer's Peak in the Main Range, near 
Cunningham's Gap—bears a striking similarity to the 
analysis under consideration. 

The third analysis of an olivine basalt from Mount 
'Lindsay is also of interest for comparison. 

The fourth analysis carried out by Miss Rose Scott, 
M.Se., in 1938, indicates the chemical character of the 
normal’ basalt which occurs along the top of the Blaekall 
Range. 

The fifth analysis is that given by R. A. Daly as the 
average analysis of a basalt. 

It will be noted that the anorthoelase basalt has lower 
alumina, more iron oxides, less magnesia, considerably less 
lime, more soda, and twice as much potash as the ordinary 
sub-alkaline basalt from Montville, which is characteristic 
of the Blaekall Range as a whole. 
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In comparison with the average basalt analysis, the 
marked deficiencies in magnesia and lime and equally 
marked excesses of soda and potash are the outstanding 
features of the anorthoclase basalt. 

An examination of the norms shows a very close 
resemblance, especially in the felspathic content of the 
Mapleton and Spicer’s Peak basalts. The modes of the 
two rocks differ considerably, also there is much difference 
in their textures and crystallinity. 

The felspathic content of the norm of the Montville 
basalt is in sharp contrast with that of the Mapleton basalt. 
The deficiency in potash and the excess in lime of the 
former is made very pronounced. 


Chemical analyses. 


Rock. 

Anorthoclase 

Basalt. 

Mapelton. 

Oiigoelase, 1 
Basalt. I 
Spicer’s j 
Peak. ' 

Basalt. 

Mount 

Lindsay. 4 

| 

Basalt. | 
Montville. j 

1 

,i 

Average 

Basalt 

(it. A. Daly.) 

Analyst 

(1. J. Saun¬ 
ders, B.E., 
M.Sc. 

Or. R. Patten. 

G. It. Patten. 

Rose Scott, 
M.Sc*. 


Si0 2 

A1 2 0 3 

53*33 

52*95 

47*50 

| 

52*00 j 

49*06 

14*57 

15*56 

14*19 

18*76 ! 

15*70 

Pe 2 0 3 

4*47 

2*62 

1-78 

1*86 

5*38 

FeO 3 

6*67 

7*29 

12*15 

5*84 

6*37 

MgO 

3*24 

2*89 

5*00 

4*15 j 

6*17 

CaO 

5*76 

4*92 

7*47 

: 7*31 

8*05 

Na 2 0 

4*40 

4*46 

3*85 

i 3*75 

3*31 

k*5 

2*0*2 

2*94 

1*58 

j 1*27 

1*52 

h;o + 

2*00 

2*18 

1*59 

! 1*06 \i 

1*02 

h 2 o - 

0*08 

0*75 

0*33 

i 0*80 /1 

TiO„ 

1*71 

1*84 

3*08 

1*85 i 

1*36 

:: 

0*83 

1*15 

0*79 

1*24 

0*45 

n.d. 

0*14 

0*20 


0*31 

Total .. 

100*07 

99*69 

| 99*57 

99*89 

100*00 

Sp. Gr. 

2*725 

2*74 

! 2*79 

1 

1 



Norms. 


Quartz 

2*46 

0*90 


3*90 ! 

Orthoclase .. 

15*46 

17*24 

9*45 

7*78 . 

Albite 

37*20 

37*73 

30*39 

31*44 1 

Anorthite .. 

12*23 

13*90 

16*68 

28*91 | 

Nepheline ,. 



1*14 


Corundum ., 




0*61 


Diopside 

9*34 

3*00 

13*24 



Hypersthene 

9*33 

14*16 


16*47 


Olivine 



17-43 



Magnetite ,. 

6*50 

3*71 

2*55 

2*78 


Ilmenite 

3*19 

3*50 

4*41 

3*50 


Apatite 

2*02 

2*69 

1*68 

2-69 


Water, etc. ., 

3*07 

2*93 

1-92 

1*86 


Total .. 

100*91 

99*76 

98*89 

99-94 | 

American 

11. 5.2.4 

II. 5,2.4 

III. 5.3.4 

IT. 5.3,4 


Class 

Akerose 

Akerose 

CampTonose 

An dose 



4 Vole. Rock?, S.E., Qld.» p. 177. 


R.S.—M. 
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DESCRIPTION OF PLATE IV. 

This shows six microphotographs of the anorthoelase basalt and 
of the various basalts with which it has been compared. The first four 
microphotographs have been taken with crossed nice Is, and the last 
two in ordinary light. In all eases the magnification was 17 limes. 

No. I .—Anorthoelase Basalt from Mapleton, Blaekall Range. Micro¬ 
slide No. 261). In the centre of the field there is a 
phenocryst of anorthoelase showing simple twinning,, 
inclusions of augite granules, &c., and a clear zone 
around the margin. The groundmass is composed of 
plagioelase, augite, olivine, and magnetite. Crossed 
nieols; magnified 17 times. 

No. 2 .—Anorthoelase Basalt from Mapleton. This is another portion 
of the same slide, as used for No. 1, and shows much the 
same features. Crossed nieols; magnified 17 times. 

No. 3 .—Olivine Basalt , Mapleton Falls, Mapleton, Blaekall Range. 

Mieroslide 260. This rock immediately underlies the 
anorthoelase basalt. Tt contains phenoerysts of olivine 
set in a groundmass of plagioelase. augite, olivine, 
magnetite, and a greenish glass. Crossed, nieols; 
magnified 17 times. 

No. 4 .—Basalt from road cutting near State School, Montville,, 
Blaekall Range. Mieroslide 262. This slide is repre¬ 
sentative of the basalts of Blaekall Range, and is 
composed of plagioelase, augite showing ophitie struc¬ 
ture, olivine, magnetite, ilmenitc, and a greenish-brown 
glass. Crossed nieols; magnified 17 times. 

No. 5 .—Basalt from 3,000-ft. level. Eastern slope of Mt. Lindsay, 
MacPherson Range. Mieroslide 221. Occasional lath- 
shaped crystals of plagioelase occur in the hypohyaline 
groundmass, which is streaked parallel to direction of 
flow’. Ordinary light; magnified 17 times. 

No. 6 ,—Oligoclase Basalt from Spicer’s Peak, Main Range. Micro¬ 
side 116. This slide shows the very fine-grained nature 
of the rock. The dark patch in the centre represents a 
crystal of olivine. Ordinary light; magnified 17 times. 
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PETROGENIC SIGNIFICANCE. 

In a previous publication 5 the author, in describing 
the Spicer’s Peak oligoelase basalt, fully recognised its 
chemical difference from the ordinary sub-alkaline flows of 
Southern Queensland, and showed the close chemical rela¬ 
tionship with that of the mugearites described by Harker* 
from Skye. Similar chemical characters were noted in the 
oligoelase basalt and the olivine basalt from Mount Lindsay, 
both of which terminated phases of effusion of lavas, the' 
lower and upper basaltic series respectively, and the author 
wrote 7 : “Whether the occurrence of these rocks at the 
termination of two periods of activity during which basic 
rocks have been poured out is a mere coincidence or not,, 
is a question/’ It is a matter of very considerable interest 
to find that this alkaline basalt from Mapleton, which has 
the same peculiar chemical characters as the basalts from 
Spicer’s Peak and from Mount Lindsay, like them also 
represents the concluding effusion of a volcanic phase—the 
Upper Basaltic one. 

One would expect the concluding effusions of each of 
these phases to be more differentiated than the earlier fiow r s, 
owing to the law of increasing divergence, but the alkaline 
character of the last How in each case has a particular 
interest and certainly does not support Daly’s assimilation 
hypothesis as to the origin of alkaline rocks. 

In conclusion, I extend to Miss Hose Scott, M.Sc., and 
Mr. G. J. Saunders, B.E., M.Sc., my thanks for carrying out, 
when advanced students at the University, the two analyses 
which have hitherto been unpublished, and which have been 
of the greatest help in the points considered in this paper.. 

0 “Volcanic Rocks of South-Eju-toni Queensland,Pr. Koy. Soc*. 
QlcL, xxvii., 1016, p. 172, p. 176. 

" Barker, ‘ ‘ Tertiary Igneous Rocks of Skve," ]>. 

T Op. Cit., p. 102. 
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Note on the Walloon Jurassic Flora. 

By J. H. Reid. 

(Bead before the 'Royal Society of Queensland, 3 1st August, 1922.) 

Until the past two years very little geological work 
had been devoted to the Walloon formation in Southern 
Queensland, and although fossil plants are abundant 
therein, the lack of systematic collecting and of strati- 
graphical data has been a serious drawback to previous 
palaeontological work. The Flora of the Ipswich and 
Walloon Series has been described by Dr. Walkom on all 
the local material available up to 1916. 1 Since then, as 
the result of held work by officers of the Geological Survey, 
extended collecting has been possible and the material 
available is now much more complete. 

This work comprises a reconnaissance survey of the 
Roma District by Dr. H. I. Jensen 2 ; also a detailed survey 
of the Rosewood Coalfield 3 and a reconnaissance survey of 
the West Moreton district by the writer (in Press). No 
detailed work has been done in the Darling Downs area, 
but the omission is probably not Important, since the beds 
there are undoubtedly continuous with the Moreton beds 
under a narrow strip of basalt along the Toowoomba Range, 
and the northern portion of the Downs is probably on the 
same stratigraphieal horizon as some of those examined in 
the Moreton district. It is tolerably certain that the 
Walloon formation extends unbroken between Beaudesert 
and Roma districts, covered In places by more recent 
deposits. Certain important palaeontological conclusions 
present themselves as a result of this work, which were not 
so obvious previously, and which connote marked differences 
between the Ipswich Flora and that of the Walloon, other 
than those noted by Walkom. 

The predominant species of the Ipswich formation are 
the various species of TJiinnfeldia , and the following are 

1 “Mesozoic Floras of Queensland,' ? Pt. I. Q.G.S.P. 252 (1915), 
257 and 259 (1919). 

2 Summary of report published in Queensland Government Mining 
Journal? March, 1921. 

* Geology of Walloon-Rose wood Coalfield, ibid? June-September, 
1921. 
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characteristic amongst others:— Tceniopteris Tenison - 
Woods L T. Dunstani, the large-leaved T. Carruthersi, T. 
Icnlriculifonne, and T. Wiananiatice: also Cladophlebis 

australis . 

In the Walloon of Moreton district, Cladophlcbis 
australis and, to a less degree, Taniopteris spatulaia are the 
predominant species. This holds good through a vertical 
section of strata probably 5,000 feet thick in the area lying 
between Marburg and Wilson s Peak. Both are recorded 
from Darling Downs and from Roma. 

An important feature, however, is that no undoubted 
species of Thinnfeldia nor any of the Tcrmopteridce, except 
T. spatulata , were found in the Walloons of the Moreton 
district, nor during the detailed survey of Rosewood, where 
fossiiferous beds are abundant, and where an intensive 
search for fossil evidence may be claimed to have been 
made. 

Dr. Jensen has informed me that C. australis is the 
most abundant form in the Walloon at Roma, and that no 
species of Thinnfeldia . nor of T adopt eris , other than T. 
spatulata were found in those beds. Thinnfeldia 
odontopteroides is, however, found there in Ipswich Beds 
underlying barren sandstones below the Walloon, but not 
associated with the Walloon plants. Walkom likewise does 
not record Thinnfeldia, and of the Tccniopteridxe only T. 
spatulata, from the Walloon of South-east Queensland, 
Darling Downs, and Roma. 4 

The only record of Thinnfeldia in the Walloon of 
Moreton District is T. odontopteroides var. falcala , from 
Rosewood Scrub, 10 miles from Ipswich, identified by 
Tenison-Wocds 5 and included in the synonymy of T. 
land folia by Walkom.® A provisional determination by 
Tenison-Woods 7 of a specimen as Gleichenia lineata from 
the same locality is regarded by Walkom as a doubtful 
synonym of T. acuta, but this can be disregarded owing to 
the degree of doubt as to its identity. I can only assert 
that during the detailed survey of the Rosewood coalfield, 

4 Geology of the Lower Mesozoic Rocks of Queensland. A. B* 
Walkom. Proe. Linn. Soe. of N.S.W. Yol. XLIII., Pt. 1, pp. 78 and 
79. 

5 Fossil Flora of the Coal Deposits of Australia. J. E. Tenison- 
Woods. Proe. Linn. Soc. of N.S.W. Yol. YIIL, 1883. 

6 Q.G.S.P. 257, pp. 21-24. 

7 Op Cit., p. 94 
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all the fossil if erous horizons detected throughout the 
district were collected from and no species of Thinnfeldia 
were found. Tenison-Woods, however, asserts that the 
•species described by him is by far the most abundant form 
in that locality, but that position I find undoubtedly belongs 
to Cladophlebis australis , which is present in practically 
every specimen collected. T. spatuluta and tiphenopteris 
;sp. are also prominent. 

From all this evidence emerges the following conclu¬ 
sions:— (1) That Thinnfeldia , the predominant genus of 
the Ipswich Beds, appears to be practically, if not 
absolutely, absent from the Walloon in the districts men¬ 
tioned; (2) that the large-leaved Taniopteridw , as well as 
T. TemsonAYoodsi and T. Dunstani , similarly do not ascend 
into the Walloon, as far as we know, this genus being only 
represented (though in great abundance) so far by T. 
■spatulata; and (3) the overwhelming predominance of 
Cladophlebis australis in the Walloon. 

In view of the field work done, involving the examina¬ 
tion of many hundreds of specimens from widely separated 
horizons, I think these conclusions can be stated with con¬ 
fidence; and it is to be noted that the evidence from the 
three areas of Moreton, Darling Downs, and Roma districts 
is wholly in agreement on these points, and indicates a 
strong palaeontological break between the Ipswich Series 
and the Esk Series on the one hand, and the Walloon on 
the other. There are other differences, of course, to which 
Dr. Walkom lias drawn attention, notably those relating to 
the Gingkoales, Conifers, and Cycads. While Thinnfeldia 
has not been found associated with Trcnioptrris spatulata 
in the Walloon in these areas, it is, of course, known that 
they have been recorded together in the Clarence Scries 
and are frequently associated in the Talhragar Beds of New 
South Wales. 

It is also of interest that Thinnfeldia lias not so far 
been recorded from the Lower Cretaceous of Maryborough 
•or the Styx Coalfield, and that the one record of the genus 
from the Burrum Lower Cretaceous Series is to be regarded 
as a doubtful determination. 8 Its range in Queensland 
rocks would thus appear to be possibly much more restricted 
than was previously thought to be the ease. 

s A. B. Walkom. Ploras of the Burrum and Styx Biver Series, 
Q.G.S.R 263, p. 15. 
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Notes on Species of Sagitta collected 
during a voyage from England to 
Australia. 

By B. B. Gray, F.L.S. 

(Figures 1-4.) 

(j Read before the Royal Society of Queensland, 31 at A ugust , 1922). 

The Sagitta which are identified in ihis paper were 
collected by Doctor Moreau during a voyage from England 
to Australia via the Cape of Good Hope in the year 1919. 

Thirteen species were obtained, three of which are 
regarded as new. 

The method of collecting was by means of a tow-net 
attacdied to a sea tap, which was left open for an indefinite 
length of time. 

An especial interest attaches to the material collected 
between Plymouth and Morocco, as in this haul twelve 
larval Amphioxus were taken. 

I take this opportunity of thanking Professor T. 
Harvey Johnston, [Tniversity, Brisbane, for his kindness 
in handing the specimens to me for identification. 

Sagitta enfiata Grassi. 

Synonym y. — S. Igra Langorhans 1880; S. g art liner i 
.Doncaster 191)2; S. brachgcephala Moltsehanoff 1907. 

Several specimens of Ihis species were obtained oft 
the eoast of West Africa in latitude 15° N. during August, 
1919. Already recorded from the Atlantic, Indian, and 
Pacific Oceans between 40° N. and 40° S. 

Sagitta hexaptera D’Orbigny. 

Synonymy. — S. mvditvrranea Forbes 1843; S. 
bipumtata Krohn .1844; S. iricuspidata Kent 1870; S 
■magna Langerhans 1880; S. longidentata Grassi 1881; S. 
■darwini Grassi 1883. 

Individuals of this form w T ere obtained during the 
passage from St. Paul’s Rocks to 122° E. longitude in 
‘September, 1919. Already recorded from the Atlantic, 
Indian, Pacific, and Antarctic Oceans. 
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Sagitta maeiocephaia Fowler. 

One specimen of the above species was captured off the 
coast of West Africa in 15° N. latitude, during August, 
1919, which agreed in all particulars with the type descrip¬ 
tion, and in addition possessed a small spine-like projection 
on each papilla of the vestibular ridge, very similar to those 
figured by Michael (1911, PL III., 16, 17) for 8. gigantea 
and S. lyra. 

A few very small individuals, collected off the same 
coast, during a run of 100 miles near the equator, I have 
placed, though with some hesitation, under this species, as, 
although all the features except the head agreed with the 
descriptions, the latter was very much smaller in proportion 
to the body than is generally the case. 

Already recorded from the Atlantic and Pacific 
Oceans. 

Sagitta minima Grassi. 

This species was obtained on three occasions during 
the month of August, 1919—viz., during the voyages from 
Plymouth to Morocco, and from Madeira to the Canary 
Islands; off the coast of West Africa in latitude 15° N„ 
Already recorded from the Atlantic, Indian, and Pacific 
Oceans. 

Sagitta neglecta Aida. 

Synonymy.— 8. septata Doncaster 1902. 

Several individuals were captured in August, 1919, 
during the voyage from Plymouth to Morocco. Already 
recorded from the Pacific and Indo-Pacific. 

Sagitta pulchra Doncaster. 

This species was taken off the coast of West Africa in 
latitude 15° N. during August, 1919. Already recorded 
from the Pacific and Indian Oceans and the Tasman Sea. 

Sagitta robusta Doncaster. 

Synonymy. — S. hispida, (non Conant) Aida 1897; S* 
kispida Doncaster 1902; &. ferox Doncaster 1902; S., 
japonica Galzow 1910. 

Specimens were obtained on three occasions during 
August, 1919, between Madeira and the Canary Islands;. 
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off the coast of West Africa, in latitude 15° N.; and between 
Plymouth and Morocco. Already recorded from the 
Indian, Atlantic, and Pacific Oceans. 

Sagitta regularis Aida. 

Synonymy. — S. bedfordii Doncaster 1902. 

Captured during the voyage from Plymouth to 
Morocco in August, 1919. Already recorded from the 
Indian and Pacific Oceans. 

Sagitta setosa Langerhans. 

Synonymy.— S. germaniea Leuchart 1847; 8. 

bipunctata Busk 1856; $. enfl,ata var. Hallez 1909. 

Individuals of this species were taken during August, 
1919, off the coast of West Africa, in latitude 15° N. 
Already recorded from the North Sea. 

Sagitta serratodentata Krohn. 

This species was obtained in August, 1919, off the coast 
of West Africa, in latitude 15° N. Already recorded 
from the Atlantic, Indian, Pacific, and Antarctic Oceans. 

Sagitta sp. 

A small unidentifiable Sagitta was obtained during the 
run from Adelaide to Bass Straits during August, 1919. 

Sagitta atlantica sp. nov. 

(Pig. 1.) 

A transparent but fairly firm form, somewhat 
resembling S. pulchra , but immediately distinguishable 
from the latter by the possession of a rayless anterior fin 
which is shorter than the posterior fin, and by the tip of 
the seizing jaw, which in 8. pulchra has a pronounced 
swelling. 

Length 7 mm; width 4*3 per cent, of the total length ; 
tail length 25 per cent, of the total length. 

Tail to ventral ganglion 70 per cent, of the total 
length. 

Anterior fins 19 per cent, of total length, without rays, 
and reaching ventral ganglion. 

Posterior fins 25 per cent, of total length ; with rays 
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"except in a small anterior portion; 55 per cent, of the fins 
on the body; separated from the anterior fins by 10 per 
cent, of the total length of the body. 

Anterior teeth 5; posterior teeth 8-9; seizing jaws 7. 

Yesieulae seminales fairly large, but not very 
prominent; they are touched by the tail fin, but are widely 
■separated from the posterior fins. 

Only one specimen was obtained; during the run from 
Madeira to the Canary Islands, on 27th August, 1919. 

Sagitta eipiatoria sp. nov. 

(Pig. 2.) 

A firm opaque form with a very large head, which 
resembles a A macroccphala in this feature and in the width 
of the body, but is readily distinguishable by the anterior 
fins, which in 8. macroccphala are only half the length of 
the posterior, and by the possession of twelve posterior teeth 
as compared to thirty-six in A macroccphala. 

Length 7*2 mm; width 12 per cent, of the total length; 
tail length 35 per cent, of the total length; tail to ventral 
ganglion 64*4 of the total length. 

Anterior fins 19 per cent, of the total length of the 
body, with a rayless anterior portion, and reaching the 
ventral ganglion. 

Posterior fins 22 per cent, of the total length of the 
body, with a rayless anterior portion, and reaching the 
vesicuhv seminales; more than 50 per cent, of the fins in 
front of the tail septum. 

Anterior teeth 10; posterior teeth 12. 

Seizing jaws 7, the tips art; pointed, the shafts widely 
spread; vesieuhc seminales small, reached by posterior fins 
and separated from the tail tin; eggs few and large. 

The solitary specimen from which this species is named 
■was captured off the coast of West Africa in latitude 15° 
N. during August, 1919. 

Sagitta moreauensis sp. nov. 

(Figs. 3, 4.) 

A firm semi-opaque form, which resembles 8. fridrici 
and 8. bipunctata, but differs from these in the following 
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particulars:—The tail fin does not reach the vesicuke 
■seminales in the new species, but does so in S. bipunctata ; 
the posterior fins are shorter than the anterior in the 
former, but are longer in the latter; in S. bipunctata there 
is a distinct constriction at the tail septum, but this is not 
the case in S. morcauensis. S. fridrid has less than 50 per 
cent, of the posterior fins on the body, and the vesieuhe 
seminales are reached by the tail fin. These features are not 
.similar to S. moreauensis. 

The solitary specimen which was captured reacted in 
a curious way to the reagents used in staining and mount¬ 
ing. When the specimen was examined and measured in 
formalin the width was 14 per cent, of the total length, and 
.numerous sensory papilke were present, but after mounting 
the width was reduced to 5 per cent, of the total length and 
the sensory papilla* had disappeared. All the other 
measurements remained unchanged. 

Length 13-8 mm; width 14 per cent.; tail length 21 per 
cent, of the total length; tail to ventral ganglion 67 per 
cent, of the total length. 

Anterior fins 21 per cent, of the total length; strong, 
oblique rays throughout; separated by a considerable 
distance from the ventral ganglion. 

Posterior fins 18 per cent, of the total length, with 
strong rays throughout at right angles to the body; 
.separated from the anterior fins by 5 per cent, of the total 
length; 50 per cent, in front of the tail septum; reach the 
vesicuhe seminales. Collarette small; anterior teeth 6, very 
long; posterior teeth 8-11; seizing jaws 10-12, widely 
•spread; the tips of the jaws are embedded in shaft for one- 
half their length (Fig. 4). Ail the jaws are not visible 
in the figure, as some are masked by others when the head 
is in this particular position. 

Vesieuke seminales very small and inconspicuous; 
-reached by the posterior fins, but not by the tail fin. Ovary 
with many small eggs. 

The specimen was taken between Durban and St. 
PauFs Rocks during September, 1919. 

All drawings have been made with a camera lueida 
from stained and mounted specimens, and corrected for 
■ distortion, shrinkage, and damage to the fins by drawings 
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and measurements made in a liquid medium before* 
staining. 

Measurements are given without the fins. 



1.—Plymouth to Morocco; 2.—Madeira to the Canary 
Islands; 3,—West Coast of Africa 15° N. latitude; 4.— 
West Coast of Africa 1° N. latitude to 1° S. latitude: 
5.—Durban to St. Paul’s Rocks; 6.—St. Paul s Rocks to- 
122° E. longitude; 7.—Adelaide to Bass Straits. 


KEY TO THE SPECIES OF SAGXTTA. 


The following key to the species of 8 a git la has as far 
as possible been based on those characters which are least 
likely to be rendered unreliable through damage during 
capture and subsequent treatment. In species where 
various authorities do not agree as to the presence or 
absence of any particular feature, the species is entered 
twice in the key, so that whichever ease is correct the species- 
may be identified. 


Collarette present 
Collarette absent 

1. Head very large 
Head normal 

2. Tip of seizing jaw hooked 

Tip of seizing jaw not hooked ., 

3. Shaft of seizing jaw serrated 
Shaft of seizing jaw not serrated 

4. Neck constriction conspicuous 
Neck constriction not conspicuous 


13 

1 

macroccphala 

2 

3 

4 

serratodontata: 
minima 

5 

10 
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Tail bilobed 
Tail not bilobed 
d, Posterior teeth more than 15 
Posterior teeth fewer than 15 

7. Anterior fins with rays throughout 
Anterior fin -with clear inner zone 
S. Width S per cent, to 12 per cent, of the total 
length 

Width 5 per cent, to 6 per cent, of the total 
length 

9. Anterior fin reaches ganglion 

xAnterior fin does not reach ganglion 

10. Posterior teeth more than 35 
Posterior teeth fewer than 15 

11. Tail more than 30 per cent, of the total length 

Tail less than 30 per cent, of the total length 

12. Lateral fins confluent 
Lateral fins separated 

33. Collarette long 
Collarette short 

14. Collarette very conspicuous 

Collarette not very conspicuous 

15. Collarette extends to vesicube seminales .. 

Collarette does not extend to vesiculai seminales 

16. Vesieubc seminales readied by posterior fins 
Vesicular seminales not reached by posterior fins 

17. Vesicube seminales reached by tail fin .. 
Vesicube seminales not reached by tail fin 

38. Tail more than 25 per cent, total length of body 
Tail not more than 25 per cent, total length of 

body 

39. Anterior fin with rays throughout 
Anterior fin with dear inner zone 

20. Vesicube seminales reached by tail fin .. 
Vesicube seminales not readied by tail fin 

21. Vesicube seminales reached by posterior fins .. 
Vesicube seminales not reached by posterior fins 

22. Vesicube seminales reached by tail fin .. 

Vesicula) seminales not reached by tail fin 

23. Posterior teeth more than 14 
Posterior teeth fewer than 14 

24. More than 50 per cent, of the posterior fin on 

body 

Less than 50 per cent, of posterior fin on body 

25. Tail more than 25 per cent, of total length .. 
Tail not more than 25 per cent, of total length 

26. Anterior fin longer than posterior 
Anterior fin shorter than posterior 


australis 

6 

7 

9 

elcgans 

s'" 

cnfiata 

phillipini 

lyra 

hexaptera 

setosa 

11 

eqmttoria 

32 

maxima 

atlantica 

14 
21 

15 

15 

calif orn ica 

16 
17 

plan do n is 
robusta 
regularis 
neglccta 

19 

20s 

cnfiata 

hclcncs 

elegans 

22 

27 

23 

25 

24 

ptachra 

helenoo 

fridrici 

26 

elcgans 
neglect a 
tenuis 
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27. Width more than 7 per cent, of the total length 
Width less than 7 per cent, of the total length 

28. Opaque and firm 
Transparent and flaccid 

29. Seizing jaws 7 or more 
Seizing jaws never more than 7 


28 

29 

moreauensis 

cnjlata 

tipunctata 

decipiens 


Text figures, 1-4. 

Fig. 1.— Sagitta atlantica sp. nov. This drawing is incorrect with 
regard to the posterior fin, which actually has a small rayless 
anterior portion. 

Tig. 2.— Sagitta equatoria sp. nov. 

Pig. 3.— Sagitta moreauensis sp. nov. 

Pig. 4.— Sagitta moreauensis tip of seizing jaw. 

Reference to lettering: a.—Anus: a.f.—Anterior fin. a.t.— 
Anterior teeth, e.—Collarette, j. —Seizing jaw. ov.—Ovary, p.f.— 
Posterior fin. r.s.—Receptaculum seminis. s.—Shaft. t.—Tail 
septum. tp.—Tip of seizing jaw. ts.—Testis. v.g.—Ventral 
ganglion, v.s.—Vesicula seminalis. 
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New and Known Australian Sarcophagid 

Flies. 

By Professor T. Harvey Johnston, M.A., D.Sc., and 
0. W. Tiegs, Al.Sc--, formerly Walter and Eliza Hall 
Fellow in Economic Biology, University, Brisbane. 

(Text-figures 1 and 2.) 

As far as we are aware tlie whole of the literature 
relating to known Australian Sareophagidm is referred 
to in our two papers (1921. 1922). In the present contri¬ 
bution we have described a new genus and several new 
species, and have added additional locality records for 
many previously known forms. 

The present paper is based mainly on specimens con¬ 
tained in the collections of the Queensland Museum, Bris¬ 
bane, the Government Entomologist of New South Wales 
{Mr. W. W. Froggatt), and Dr. E. W. Ferguson, Health 
Department, Sydney. To these 1 two entomologists and to 
Mr. II. A. Longman, Director of the Queensland Museum, 
we tender our thanks for the opportunity to examine the 
material referred to. The collection of Mr. Froggatt con¬ 
sisted of named and unnamed flies from various parts of 
Australia, and through his generosity in placing it at our 
disposal we have been enabled to clear up some synonymy. 
The abbreviations Q.M., W.W.E., and E.W.E. are used in 
connection with locality records to indicate the three 
collections respectively. 

Mr. IT. Hacker of the Queensland Museum has kindly 
assisted us by re-examining, at our request, type material 
of some of our previously described species. 

1. Sarcophagids Recorded from Australian Grasshoppers. 

The following species have been recorded as having- 
been bred from Australian Loenstkhv, viz.:— 

(1) Sarcophaga paeligtyli (Skuse) by Olliff (1891) 
and by Froggatt (1905) as infesting Chortoicefc?, 
termini/era (syn. Pachytplus australis Br.) from 
several localities in southern New South Wales; 
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(2) “A closely allied (if not identical) species' * 
from the same species of locust from Richmond. 
New South Wales (Froggatt, 1900 ) ; 

(3) 8. aurifrovs Maeq. recorded by Froggatt (1905. 
1907) as having* been bred from the same specie* 
from Queanbeyan and Oooma, New South 
Wales; 

(4) 8. csdipodtv (Olliflf) from Chortoicctes termini- 
fera. 

The first-named is more fully described in the present 
paper. An examination of Mr. Froggatt’s collection shows 
that the specimens referred to under No. 2 belong* to 
8. peregrina; while his material li 8. aurifrons' 7 from 
Queanbeyan belongs to 8. deprcsm. In regard to No. 4, 
Olliff, in writing of the parasites of locusts, gave the name 
Trichina cedipodxe to a species 4 ‘larger and more brightly 
coloured” than Skuse\s Mctricera paehj/tgli . This is the 
only description, though Froggatt in 1907 referred to the 
fiy as a Sarcophaga. As we have pointed out (1922, p. 176), 
the name has no standing*. The single specimen in Mr. 
Froggatt\s collection was examined by us. It is not a 
member of the Sareophagkke, but has the general appear¬ 
ance of the Tachinid Exorista, though the arista is mon- 
like that of a Muscid. 

2. Sarcophaga impatiens Walker. 

Tambourine Mountain (S.E. Queensland)—Q.M.: 

North Pine (near Brisbane), Tamworth—W.W.F. 

3. Sarcophaga gamma J. and T. 

Brisbane, Bribie Island, Blackall Range. 

4. Sarcophaga peregrina LIT). 

Blackall Range, Brisbane, bred from the butterfly 
Euploea comma —Q.M. Sydney; Kuranda (North Queens- 
lancl)—E.W.F. Localities near Sydney; Gatton (Queens¬ 
land)—W.W.F. Also from the locust Chortoicetes ter - 
minifera, from Richmond, New South Wales: the label on 
the pin states that the larva entered the soil on 5tli March, 
1904, the fly emerging on 20th March. 

We may note that 8. fuscicaitda Bottcher (Entomol. 
Mitteilungen 1 (6), 1912, p. 168, fig 5) from Formosa is a 
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synonym of N. parcf/rina , whose range is now known to 
include Houtman’s AbroUios (West Australia), Sydney, 
Brisbane, North Queensland, New Guinea, and Formosa. 
It will probably be found to occur in the East Indies and 
Philippines. 

5. Sarcophaga eta J. and T. 

A number of specimens bred from the beetle Xijlotrupcs 
australicus Thoms., Brisbane—Q.M. There is no indication 
as to whether they were parasitic or merely scavengers, but 
were probably the latter, as we have bred the species from 
carrion. 

6. Sarcophaga aurifrons Macq. ■ 

Amongst Air. Froggatt \s material bearing the above 
name were representatives of the following species:— 
S. dcprcssa, S. froggatti, S. pcrcgrina , S. mis era, and d. 
ini pat ions. 

7. Sarcophaga froggatti Taylor. 

Geraldton (Western Australia) ; Tam worth, Merriwa, 

Mom* (New South Wales)—W.W.F. Also a specimen 
collected at Darwin, Northern Territory, bv Air. G. F. Hill 
and forwarded to Mr. Froggatt as N. carnaria. 

Graham-Smith in his book on “ Flies and Disease— 
non-bloodsucking Flies” (Edit. 2, 1914, p. 35) stated that 
S. carnaria was widespread and commonly occurred in 
England and Australia, and was not infrequently found 
in houses. We do not known on what authority the state¬ 
ment was made regarding its presence in Australia. We 
have not yet recognised it. It is quite possible that some 
11 y similar in general appearance has been mistaken for it. 

8. Sarcophaga zeta J. and T. 

Bulli (New South Wales)—W.W.F. 

9. Sarcophaga depressa R.D. 

Geraldton and Mount Magnet (Western Australia) ; 
Sydney, Warrali, Coonamble, Yarrawin, Queanbeyan, 
Merriwa, Lower Hawkesbury River (all New South Wales 
localities) ; Gatton (Queensland)—W.W.F. Blaekheath 
(New South Wales)—W.E.F. This is apparently the 
species usually referred to in Mr. Froggatt 7 s papers as 
S. aurifrons , the two forms being closely related. 
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10. Sareophaga littoralis J. and T. 

There is a specimen of this recently described species 
in the collection of the Queensland Museum. Locality. 
Tweed Heads. 

11. Sarcophaga brunneopalpis n sp. 

(Text fig. 1.) 

Male. 

In general appearance a medium-sized My, greyish and 
faintly golden in colour, with the usual black markings, 
and measuring about 11 mm. in length. The species closely 
resembles 8. gamma. 



Head .—Frons not very prominent; about three-fifths 
the width of eye. Frontal stripe very broad, being half as 
wide again as parafrontals. Eyes a little over three-fifths 
the height of head. Parafrontals, occiput, gena\ and meso- 
facial plate faintly tinged with gold. 

First antennal joint not very conspicuous; second 
fairly large and tipped with brown, third about twice the 
length of second. Ptilinal suture remains fairly distinct 
throughout life. Proboscis a deep chocolate brown, marked 
with black, clothed scantily with golden hairs terminally 
and with black hairs proximallv. Palps, epistome and oral 
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margin brown. \ ibrissae inserted rather close to oral 
margin and considerably weaker than usual. Eight epis- 
tomials, and about ten facials present. A row of ten 
irontals beside frontal stripe: verticals well developed; 
lateral verticals weak. A single row of black bristles behind 
t‘yes ; occiput clothed with short pale golden hairs, becoming 
longer below and then shortening again on the anterior 
part of the geiue which also bears a small number of rather 
short black bristles. 

Thorax about a wide as head, ashy coloured and faintly 
tinged with gold, with the usual three longitudinal black 
lines, of which the middle one alone extends definitely on 
to scutellum; sides of thorax distinctly tinged with gold. 
Anterior spiracle clad with pale brown hairs. Of the 
anterior aerostiehals only the porterior pair is distinctly 
differentiated; of the posterior set, only the prescutellars 
are present. Three humerals: three intra-alars; dorso- 
eentral row complete. Apical seutellars present. 

Ix (jr black; femora, especially the first, faintly tinged 
with gold. First femur and tibia not distinctly hairy. 
Second femur hairy on proximo-ventral two-thirds; distally 
a “eomb ,? is developed. Third femur hairy, but not very 
heavily; tibia hairless. 

Ahdomvn clothed dorsallv with short black reclinate 
bristles, but ventrally it is much less hairy than usual. 
Tlypopygium nearly black, hairy. Forceps very dark 
brown; the proximal halves approximated and very hairy; 
the terminal third bare, slightly curved, pointed and with 
a hump which is obvious when the organ is seen in lateral 
view. Olaspers brown. The penis is not unlike that of 
Sarrophaga gamma in shape; first joint whitish, with black 
markings posteriorly; second light brown and black, pro¬ 
vided with several hooks and processes (fig. 1), some white, 
others brown in colour. 

Described from one male captured by Mr. H. Hacker 
in Brisbane, December, 1917. 

Type in Queensland Museum. 
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12. Sarcophaga Ferguson! n. sp. 

(Text fig. 2./ 

In general appearance a large broad golden insect, 
measuring 14 mm. in length. 

Male. 

Head rather broad, measuring 4-i mm. across the eyes. 
Height of eyes about two-thirds that of head. Front 
slightly over half the width of eye. Frontal stripe black, 
tinged with reddish brown, and measuring about twice the 
width of each parafrontal. Eyes red brown. Parafrontals 
dark golden, almost brown; occiput and geiue a beautiful 
brown colour. First antennal joint clearly visible, though 
not very large; second large, conical, nearly black; third 
about, thrice the length of second, a brilliant brown colour, 
and tinged on outer border with black. Ptilinal suture 
lodged in a distinct depression completely surrounding the 
mesofaeial plates and broadening out laterally, where it is 
coloured black. Mesofaeial plate brown, with very short 
silvery pubescence and with borders tinged with black. 
About fourteen facial bristles present; vibrissse not very 
large. Thirteen epistoinials present. Palps a brilliant 
brown. Bristles on occiput golden, those clothing anterior 
part of geme black. Two rows of black bristles behind eyes, 
of which the first is very regular, the second irregular. 
Verticals present; lateral verticals absent. A row of ten 
frontals beside frontal stripe. 

Thorax about 4 mm. broad, golden, with the usual three 
black longitudinal stripes. 01‘ these the middle stripe 
differs from that of all known Australian species in being 
exceedingly narrow; on either side of it occurs another 
longitudinal stripe rather more distinct than usual. The 
last two pairs of anterior aerostichals are slightly differ¬ 
entiated; of the posterior set, only the prescutellar pair is 
well developed; dorsocentral row complete; three humerals 
present. There is an indication of a third intra-alar. 

Legs black. First femur tinged very faintly with grey, 
hairless; tibia slightly shorter than femur, also devoid of 
hair; tarsus slightly larger than tibia. Second leg hairless; 
femur devoid of a distinct comb. Third femur hairless; 
tibia hairy on its distal ventral half. 
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Abdomen relatively broader than usual and with usual 
markings; dorsal black line extends oil to last segment, 
where it is trifurcated. Hypopygium nearly black and 
exceedingly small. Forceps rather straight, swollen distally 
and slightly hooked at termination; proximal half clothed 
rather scantily with a growth of long black hairs. Accessory 
plates not very prominent, dark brown; clampers black, 
simple. Penis heavily ckitinised, quite black, and of a 
rather simple type. (Fig. 2.) 

Described from a single male, collected by Dr. E. W, 
Ferguson, at Eccleston, Allyn River (Patterson River 
district), N.S.W. Type deposited in Australian Museum. 


LOCUSTXVORA n. gen. 

13. L. pachytyli Skuse. 

tty ns: Manic era pachytyli Skuse, in Oliiff, Agric. 
Gazette, N.SAV., 1891, p. 251. 
Sarcophaga pachytyli Coquillet, Insect Life, 
5, 1892, p. 22. 

Sarcophaga pachytyli Froggatt, Agric. Gaz., 
JN.SAVk, IB, 1905, p. 20. 

Sarcophaga pachytyli Froggatt, Australian 
Insects, 1907, p. 315. 

Sarcophaga paclityli Johnston and Tiegs, 
Ree. Austr. Mus. 13 (5), 1922, p. 175. 

In general appearance a rather small grey fly, 4-A- to 

5 mm. in length. Skuse stated that the length of the male 
was two lines (about 4 mm.) and the female 3 lines( about 

6 mm.). 

Male. 

Head. —Front fairly prominent; eyes nearly four-fifths 
the height of head and about four and a-half times as wide 
as frons. Frontal stripe pale chocolate brown, nearly six 
times the width of parafrontals. The latter, together with 
the genre and occiput, silvery, with dark reflections. 
Anterior portion of gena* tinged with brown. First 
antennal segment more conspicuous than usual; second 
large, brown with very faint silvery pubescence; third 
segment about one-third as long again as second, rather 
darker and with a more marked pubescence. Arista rather 
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longer than the three antennal joints combined; proximal 
third plumose. Mesofacial plates brownish, showing 
through the silvery pubescence. Ptilinal suture fairly 
distinct. Vibrissa? strong. Four facials, the upper very 
small. Four epistomials. Bristles oil anterior part of gemu 
black, exceedingly well developed; succeeding bristles 
brown; those on lower part of occiput silvery. A single 
row of black bristles behind eyes; below these bristles are 
others irregularly arranged. A single row of ten frontals 
beside frontal stripe. Verticals fairly well developed. 
Lateral verticals present. Proboscis dark brown, palps 
paler brown. 

Thorax considerably narrower than head. Colour a 
rather silvery grey, with three longitudinal lines of a brown 
or black colour, the median one extending farthest back and 
alone reaching the scutellum. The two accessory median 
stripes more than usually distinct. , Sides and ventral 
surface grey. Apical scutellars very well developed. 
Dorsocentral row of bristles complete; anterior ones rather 
larger than usual. Three intra-alars. Four humerals, of 
which the upper is very weak, the second even weaker, tin* 
lower two strong. The last three pairs of posterior aeros- 
tiehals, so far as can be made out in the material available, 
are present, A row of five sternopleurals above the coxa 
of third leg. Anterior spiracle rather small, covered with 
brown hairs. 

Legs brown and quite devoid of hairs. The bristle 
rows of first femur well developed. Besides the micro- 
chaeta? the second femur possesses only a few strong bristles, 
especially at its extremity; “comb” absent. On the third 
femur the microchaeta? are equally poorly developed. The 
third tibia is provided with a number of abnormally large 
spines. 

Wings .—Cell 5R almost closed. Medio-enbital nervure 
almost reaching margin of wing. Alulae and wings hyaline 
and quite transparent. Costal nervure spiny as usual; of 
the others on *7 proximal part of vein R 4 -j- 5 hairy. 

Since the abdomen is not present in the male material 
available, nothing can as yet be said about the male 
eopulatory organs. 
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Female . 

This differs from the male in the following* respects;— 
Frontal stripe about as wide as parafrontals. A row of 
eight frontals beside frontal stripe, three others outside 
these and converging* upon them above. Thorax as in male; 
apical seutellars absent; scutellum not so elongated as in 
male and possessing an almost semicircular shape. Abdomen 
clothed with short black reelinate bristles and a few large 
ones above; hairless ventrally. General colour silvery, the 
black markings very restricted and indistinct. Dorsal 
median black stripe practically absent. * 

Described from five imperfect specimens obtained from 
“plague locusts” ( Pachgtylus australis Br. ===== Chortoicetes 
tcrminifera Walker) from the following localities in New 
South Wales:—Whitton, Wagga, Cooma, Corowa. (Skuse, 
Olliff, and Froggatt material.) 

The species was briefly described by Skuse in 1891 in 
an article by Olliff (Agric. Gaz., N.S.W., 1891), who added 
figures of the entire fly, the antenna and puparium. It was 
subsequently stated by Coquillet (1892) and by W. W. 
Froggatt (1907) to be a Sarcophaga. To the latter author 
we are much indebted for the opportunity to examine 
Skuse’s type material (from Wagga and Corowa) which 
is in his possession. 

The characters of the species, as given in the above 
description, show that it cannot be placed in the genus 
Sarcophaga. We have not been able to assign it to any of 
the other genera belonging to the family Sarcophagkhe, 
We have accordingly erected for its reception the new 
genus Locustivora whose characters may be defined as 
follows:— 

A small, but fairly robust dark grey and black species. 
Thorax with the usual three longitudinal lines; the acces¬ 
sory median lines more than usually distinct. Front in 
male very narrow, eyes nearly four-fifths the height of 
head; but in the female the irons is considerably wider than 
in the male. Third antennal segment only a little longer 
than second. Arista plumose on proximal third .only. 
Epistomials and facials few in number. A single row of 
weak parafrontal bristles. Legs devoid of hair, but moder¬ 
ately well supplied -with bristles. Cell 5R of wing almost 
closed. Only vein R 4 + 5 hairy. Abdomen hairless. 
Type, L . pacJiytyli (Skuse). 
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Type specimens in collection of the Government Ento¬ 
mologist (W. W. Froggatt), Sydney. 

W. B. Gurney (Agric. Gazette, N.S.W., 1908, p. 415; 
mentioned having found the tiy in its larval stage parasitis¬ 
ing locusts at Tocal, near West Maitland. 

When referring to the species, Mr. Froggatt (1905, 
p. 20 ) stated that two specimens of a closely allied, if not 
identical, species were bred from CJiortoiccles termini)era, 
taken at Richmond, N.S.W. These flies were examined In 
us and found to be M prregrina. 
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A Synonymic List of Some Described 
Australian Calliphorine Flies. 

By Professor T. Harvey Johnston, M.A., D.Se., and G. II. 

Hardy, AValter and Eliza Plall Fellow in Economic' 

Biology, University, Brisbane. 

(Read before the Royal Society of Queensland , 

2 6th August , 1922.) 

Not only have Australian blowflies been referred to 
under various synonyms in taxonomic papers, but also 
sundry combinations of generic and specific names have 
been utilised in designating them in works on economic 
entomology. The present paper is an attempt to elucidate 
the synonymy of those regarded as belonging to the genus 
Calliphora and its allies, and it will be noted that in 
addition to those previously determined, we have been 
able to subordinate no less than four generic and five 
specific names. 

The excellent redescriptions of certain of Macquart’s 
types by Sureouf (1914) have been of assistance in deter¬ 
mining one name to be a synonym. The reasons for 
subordinating the others will be set forth in a paper, now 
in preparation, giving a detailed account of the structure 
and relationship of our Calliphorines. 

The genera herein recognised are partly separable 
upon epistomal characters, since it will be noted that in 
some species, when seen laterally, the epistoma con¬ 
spicuously protrudes at and below the vibrissa, whilst in 
others, viewed from the same aspect, this structure is only 
just visible. This character, though utilised at present 
by us, may not be satisfactory as gradations probably will 
be found when sufficient material shall have accumulated. 
The nature of the eyes, whether hairy or bare, is perhaps 
a more important character for primary sepax'ation and 
has been so utilised in the following key:— 

1. Eyes bare. 

Eyes hairy. 


2 . 

3. 
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2 . Epistoma conspicuously pro¬ 

truding .. .. .. Anastellorhina. 

Epistoma scarcely, it at all, 

protruding .. .. .. F alliphora . 

3. Epistoma scarcely, if at all, 

protruding .. .. . . X cocall iph ora. 

Undetermined species of Australian Falliphorine dies 
are known to us and these belong to the genus Valliphora , 
whilst a species identified as Neopollenia calliphoroides 
Walker, not previously recorded from Australia, may 
possibly necessitate a further division of ( i alliphora, under 
which genus it would be placed according to our key. 

Ochromyia nigricornis and 0. flavipcnnis Macquaid, 
belong to the Tachinidar Surcouf placed them respectively 
in his genera Prockon and Amphibolosia. A female speci¬ 
men of each is in our collection. 

Genus CALLIPHORA Desvoidy 1830. 

Calliphora pubescens Macquart. 

C. pubescens Macquart 1850. 

Genus ANASTELLORH1NA Bigot 1885. 

Syns.— Neopollenia Brauer 1889. 

Trichocalliphora Townsend 1915. 

Paracalliphora Townsend 1916. 

Prockon Burecmf 1914. 

Anasfcllorhina stygia Fabricius. 

Musca stygia Fabricius 1881; Wiedemann 1830. 

Calliphora stygia Behiner 1868. 

Neopollenia stygia Brauer 1889j Townsend 1915; 
Johnston and Bancroft 1920; Johnston and 
Tiegs 1921, 1922; Froggatt 1922. 

Pollenia stggia Oleland 1911; Johnston and Tiegs 1921 
(in error for Neopollenia) ; Miller 1921. 

Calliphora villosa Desvoidy 1830; Macquart 1843, 
1846; Froggatt 1905, 1914, 1915, 1916; Lea 
1908. 

Pollenia villosa Froggatt 1917. 

Trichocalliphora villosa Townsend 1915. 

Musca australis Boisduval 1835. 

Ochromyia lateralis Macquart 1843. 



SYNONYMIC LIST OF SOME CALLIPIIOR1NE PLIES. L93 


Proelwn lateralis Sureouf 1914. 

Pollenia rufipes Maequart 1835; Brauer 1899. 

Folic nia ruficornis Maequart 1847, 1850; Brauer 1899 
(t Neopoll cnia ). 

M usca Lee mica "Walker 1849. 

Anastellorhiua bicolor Bigot 1885; Brauer 1898. 

Anastellorhiua tibialis Maequart. 

Callipliora tibialis Maequart 1846. 

Sonwmgia tibialis Brauer 1889. 

Paracallipkora tibialis Townsend 1916. 

Anastellorhiua augur Fabrieius. 

Musca augur Fabrieius 1775. 

Anastellorhiua augur Cleland 1911; Froggatt 1917; 

Johnston and Bancroft 1920. 

Paracalliphora augur Johnston and Tiegvs 1921, 1922. 
Callipliora Oceania ’ Desvoidy 1830; Maequart 1843; 
Sehiner 1868; Froggatt 1905, 1914, 1915, 1916; 
Lea 1908. 

Ochromijia lateralis Maequart 1843. 

Proehon lateralis Sureouf 1914. 

Callipliora rufiventris Maequart 1847. 

Somomgia rufiventris Bigot 1899. 

Musca dorsalis Walker 1849. 

Genus MEOCALLXPHORA Brauer and Bergenstamm 1891. 

Syn.— Adichosia Sureouf 1914. 

Neoealliphora. ochracea Schiner. 

(Uilliphora ochracea Schiner 1868. 

Neoealliphora ochracea, Brauer and Bergenstamm 1891; 
Froggatt 1914, 1915, 1916. 

Neoealliphora hijalipennis Maequart. 

Ochromyia hgalipennis Maequart 1850. 

Adichosia hgalipennis Sureouf 1914. 


SPECIES OF UNCERTAIN GENERIC POSITION. 

Musca (Graptomgza) calliphoraides Walker; a specimen 
from the Northern Territory, labelled “ Neopollcnia 
calliphoroides Walk., det. by E. E. Austen, 18.1.21, 
by comparison with type. ’ ’ 
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SPECIES WHOSE GENERIC AND SPECIFIC RELATIONSHIPS 
ARE OBSCURE. 

Anrcopunctata Macquart 1854 ( Galliphora ) ; Brauer 1899. 

Clausa Macquart 1846 ( Galliphora) ; Brauer 1899 

(Sonomyia). 

Disnar Macquart 1846 ( Galliphora) ; Brauer 1899 

(Sonomyia-Onesia ). 

Melon if ora Bigot 1877 (Somomyia) ; Brauer 1899 

(Galliphora). 

Mortonensis Macquart 1854; (Polleniu) ; Brauer 1899. 

Pusilla Macquart 1854 (Galliphora ) ; Brauer 1899 

(Somomyia). 

Ruficoniis Walker 1857 (Musea) ; Dr. E. W. Ferguson 
informs us that he received a letter from Dr. (i. K. 
Marshall, Imperial Bureau of Entomology, dated 
12th September, 1920, stating that this species 
belonged to Galliphora. 

Rufipes Macquart 1843, 1847 (Galliphora) ; Brauer 1899 
(Neopollcnia) ; Townsend 1916 (Paracalliphora ). 
Brauer gave Galliphora rufipes Macquart as a 
synonym of Pollcnia stygia Fabricius. Townsend 
suggests the improbability of this. We consider 
Brauer confused Macquart J s two names, Polleniu 
rufipes and Galliphora rufipes and therefore have 
substituted the former for the latter in the synonymy 
of A. stygia. 

Tasman an sis Macquart 1850 (Polleniu), 

Testaecifaeies Macquart 1850 (('alliphora ). 

Viridiventris Macquart 1847 (Pollenia) ; Brauer 1899 
(! Neopollcnia). 
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An Unusual Rhyolite from the Blackall 
Range, South-Eastern Queensland. 

By H. C. Richards, D.Sc., Professor of Geology and Mineralogy, 
University of Queensland 

(Plates V.-VI.) 

(Read before The Royal Society of Queensland , 30th October , 1922.) 

INTRODUCTION. 

In a recent eomnrunication to this Society the author 
described an anorthoclase basalt—the first of its kind in 
Queensland—from Mapleton, 1 at the northern end of the 
Blackall Range in South-Eastern Queensland. The rock con¬ 
sidered in this paper is from the same area, but is of a much 
rarer type and has many peculiarities, both structurally and 
chemically. It is a rhyolite with an extremely rich silica 
content and low alumina value ; it occurs near Montville, about 
the centre of the Blackall Range, and outcrops over an area 
of several square miles. 

On account of its extreme values for silica and alumina 
and its interesting spherulitic and lithophysal characters it has 
a considerable intrinsic interest. Two recent scientific publica¬ 
tions, however, give it a much wider interest. 

Mr. R. Speight, M.A., in describing the rhyolites of Banks 
Peninsula, 2 in New Zealand, shows by analyses the character 
of the spherulites in comparison with the rhyolite, and accounts 
for the higher silica and magnesia and lower alumina of the 
former by the action of heated waters charged slightly with 
magnesian salts derived from basaltic lavas subsequently 
effused. 

Spherulitic rhyolite, even more extreme chemically than the 
New Zealand one, is considered here, and the writer accounts 
for the pecularities by the action of heated waters and vapours 
accompanying the rhyolitic effusions themselves, so that the 
alteration and modification are not the result of * ordinary 
atmospheric weathering, but rather due to agents of a magmatic 
origin coeval with the effusion of the rhyolites—the deuteric 
reactions of Sederholm. 3 

1 Proc. Roy. Soc. Qld. xxxiv., 1922. 

2 Rec. Cant. Mus. N.Z., Vol. ii., 1922, pp. 77-89. 

3 Bull. Geol. Soc. Amer., Vol. 33, 1922, p. 237. 
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In the “ Geology of the Broken Hill District, N.S.W.” by 
Mr. E. C. Andrews, B.A., 4 the lack of consensus of opinion as 
to the origin of the so-called “ quartzites ” is mentioned. 

It has been urged that the chemical nature of the 
“ quartzites J5 is against their being regarded as originally 
igneous, but the writer hopes to show on the purely chemical 
evidence in comparison with the Montville rhyolite that it is 
not unreasonable to assume an original igneous nature for 
the quartzites. 

FIELD OCCURRENCE OF THE RHYOLITE. 

The Blaekall Range, which has a general north and south 
trend and rises up to 1,500 feet or more above sea level, is 
situated 60 to 70 miles north of Brisbane. The range is 
composed of volcanic rocks of Cainozoic age resting uncon- 
formably on sandstones belonging to the Bundatnba Series of 
(?) Upper Triassic age. 

Skene's Creek, which is a tributary of the Obi Obi Creek, 
has its head waters on the western fall of the Blaekall Range 
between Montville and Flaxton. After cutting its way through 
the basalt and andesite forming the upper portions of the 
Range, the creek flows in a general westerly direction into the 
Obi Obi Creek. 

Following down the creek-bed a change from basalt to 
underlying rhyolite takes place in Portion 93v, Parish of 
Maleny, and after passing through Portion 73 into Reserve 
546, there is, after two preliminary drops totalling about 80 
feet, an almost sheer drop of 230 feet at the Bon Accord Falls. 
These falls are composed of the rhyolite under consideration. 

Its field occurrence with its spherulites and fluxion 
structure is similar to many rhyolites of Middle Cainozoic age 
in Southern Queensland. 

There is a wide distribution of the rhyolite as it is found 
in the Obi Obi Creek bed more than 2 miles south of the Bon 
Accord Falls, and it can be traced continuously between these 
points. 

A thickness of at least 1,000 feet of rhyolite occurs, and 
may be determined by passing down into the Obi Obi Creek 
from Portion 132v through Portions 187 and 186. 

4 Mem. Geol. Survey N.S.W., Geology No. 8, 1922, p. 107. 
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Whether the rhyolite was effused from a central point or 
from a fissure cannot yet be stated, but there appears to have 
been a centre of effusion near Portion 143v in Skene’s Creek, 
below T the Falls, for we find breccia, agglomerate, and tuffaceous 
material of a rhyolitic nature. 

GENERAL PETROGRAPHY. 

There is much variation, both in colour and in structure, 
in the rhyolite. Fluxion and spherulitic structures are usually 
present, while the colour ranges from pink to grey. 

Spherulites an inch in diameter occur in places, but they 
are nearly always altered either to kaolin or secondary silica, 
while often there is a kernel of silica inside a white fibrous 
aggregate. (See Plate V., figs. 2 and 3). 

The occurrence of hollow spherulites is not uncommon, 
and at “ The Narrows ” on the Obi Obi Creek the rhyolite 
appears to be composed of a mass of lithophysse showing 
concentric coats and hollow interiors and about 2-5 mm. in 
diameter. (See Plate V., fig. 1). 

All the rhyolite occurrences appear to be slightly porphy- 
ritic, and both pink orthoclase showing simple twinning and 
about 2 mm. in length and occasional quartz crystals occur as 
phenocryt ts. 

The density of the rhyolite analysed was 2-545. 

The rock, under the microscope, shows occasional lath- 
shaped phenocrysts of orthoclase and albite up to 1 mm. in 
length, set in a groundmass usually crypt ocrv stall ice, but 
sometimes microcrystalline. The groundmass shows fluxion 
structure very frequently, while evidence of spherulitic structure 
is very common. Much alteration has gone on and both 
secondary ” quartz and kaolin occur very freely throughout 
the sections. 

The original minerals were phenocrysts of pink orthoclase, 
albite, quartz, and very occasionally a ferro-magnesian mineral, 
possibly biotite, but invariably altered into chlorite, while in 
the glassy groundmass were developed rod-like aggregates of 
felspar. 

The phenocrysts of felspar are moderately well preserved, 
and the extinction angle of the albite may be determined with 
but little trouble. 

The groundmass in the rock at present appears to be made 
r.s.— o. 
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up of kaolin and secondary quartz, some of the latter occurring 
as allotriomorphic grains up to *2 mm. in length in the cavities 
of the hollow spherulites. 

The spherulites appear originally to have been both of 
the compact type (with radially arranged rods of felspar) and 
of the hollow type (lithophvsae). The former have been altered 
into kaolin and are frequently stained brown b\ limonile, while 
the latter have had their ca\itics filled by secondary quartz. 
The concentric rings of rod-like material forming the hollow 
spherulites have also in some cases been altered to quartz, for 
one frequently sees optical continuity throughout an allotrio¬ 
morphic piece of quartz extending from the centre across the 
spherulitic ring and into the surrounding original groundmass. 

The glassy groundmass has been thoroughly devitrified and 
now consists of a cryptocrystalline aggregate in which it is 
difficult to resolve the separate crystals. 

The groundmass of the lavender-coloured rock on the 
south side of Skene’s Creek in Portion 143v is very deeply 
coloured by reddish-brown flakes and rods of iron oxide. 
These appear thickly studded throughout the whole rock, and 
the rod-like crystallites which were formed in the glassy 
groundmass have been either replaced or deeply stained by 
iron oxide. (See Plate VI., fig. 2). 

Professor G. A. J. Cole, 5 in his very interesting paper in 
1885 on Hollow Spherulites, etc., describes an identical occur¬ 
rence in the groundmass of the rhyolite from Beaver Lake, 
Yellowstone Park. 

PETROGRAPHIC DESCRIPTIONS OF THE VARIOUS 
TYPES OF RHYOLITE. 

Specimen 261A. 6 

This specimen, from wdiich the material for the chemical 
analysis was obtained, was collected from the bed of Skene’s 
Creek, about 100 yards above the highest falls in Reserve 546. 

Megascopic Characters .—The rock is a very fine grained 
pink and grey rock, showing marked fluxion structure owing 
to the different colour bandings. Phenocrysts of pink ortho- 
clase occur sparingly, but small rounded brown spherulites up 
to 0.6 mm. in diameter are abundant. (See Plate VI., fig. 1). 

The specific gravity of the rhyolite is 2*545. 

6 Q.J.G-.S. 1885, p. 165. 

6 This and succeeding numbers apply to the collections in the 
University of Queensland. 
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Microscopic Characters .—There are occasional pheno- 
crysts of orthoclase and albite np to 0-8 mm. long occurring in a 
cryptocrystalline groundmass. Spherulites up to 0-6 mm. 
long and brown in colour are seen and have a well-defined radial 
structure and for the most part are regular. The felspar rods 
have been altered into kaolin, which is much stained by 
limonite. Throughout the slide there are small blotches of 
kaolin and limonite. 

The groundmass is composed of a devitrified glass, and it 
is impossible to resolve it into the individual grains which one 
presumes to be felspar and quartz. 

Here and there throughout the field there occur irregular 
patches of a fine quartz mosaic which strongly suggest 
secondary silicification. 

Specimen 473 from near the top of the Bon Accord Falls. 

Megascopic Characters —This is a salmon-pink in colour 
and,is very fine grained. Occasional phenocrysts of a pink 
and a white felspar are noted, while the even surface of the 
rock shows a structure which much resembles a fine graphic 
intergrowth. When viewed under the microscope one sees 
the structure is due to the arrangement in the altered ground- 
mass of the kaolin, which is stained pink, and of the clearer 
secondary quartz granules which have developed in the cavities 
of the small hollow spherulites of which the rock was composed. 

Microscopic Characters .—This rock section differs from, the 
one described above ( 261 a), owing to the possession of small 
oval and rounded patches of secondary quartz surrounded by 
thin circular shells which once represented walls of hollow 
spherulites or lithophysoe. (See Plate VI,, fig. 3). 

The rod-like aggregates of felspar and quartz which 
constituted the rock mass have undergone alteration, so that 
the felspar is either altered to kaolin or is replaced by secondary 
quartz. 

The diameter of the spherulites appears to average about 
0*4 mm., but there is much irregularity about the shape and the 
sizes as they range down to less than 0T mm. and up to 0*6 mm. 
in diameter. 

The old walls of the spherulites show a rodded structure 
and are about 0*05 mm. thick. The walls are now mostly 
kaolin in nature, but frequently one sees secondary quartz 
granules optically continuous from the inside right across the 
walls to the o’. mass material outside, The spherulites 
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appear to have been originally hollow and the spaces have been 
filled with secondary quartz. As the original grouadmass area 
has a pinkish staining through the kaolin and the secondary 
quartz is clear, the juxtaposition of these materials gives an 
appearance in the hand specimen somewhat resembling micro¬ 
graphic structure The size of the granules of 11 w secondary 
quartz range up to 0 2 mm. long and is more than one might 
expect in such a fine-grained rock. The size is no doubt due in 
part to the size of the openings available in the hollow 
spherulites. 

Specimen 264. 

This comes from the south side of Skene's Creek, in 
Portion 143v, Parish of Maleny, and about ] mile west of the 
Bon Accord Falls. It differs in appearance from most of 
the rhyolite and yields a chocolate-coloured soil. 

Megascopic Characters .—The rock is a deep lavender 
colour and very fine grained. Small phenocrysts of a light- 
coloured felspar occur sparingly through the rock. 

Microscopic Characters .—Phenocrysts of ort hoclase, 
slightly cloudy, lath-shaped, and ranging up to 0*35 mm. in 
length and of quartz granules generally allotriomorphic, clear 
and ranging up to 0'3 mm. in diameter, occur set in a 
groundmass of a rather unusual type. (See Plate VI., fig, 2). 

The groundmass is largely glassy, while through it are 
abundant acicular crystals of felspar, and both granules and 
rods of a reddish-brown iron oxide, which from its colour by 
reflected light appears to be haematite. As mentioned above, 
many of the rod-like crystallites which have been formed in 
the cooling glass appear to have been stained or replaced by 
this materal in the same manner as those recorded by G. A. J. 
Cole for a rhyolite from Beaver Lake, Yellowstone Park. 

The abundance of this iron oxide is rather surprising, 
and one finds difficulty in accounting for its concentration in 
this particular portion of the magma. In a basalt from Bun- 
damba, near Ipswich, one finds the glassy base which occurs 
to a small amount thickly studded with black granules and 
rods of magnetite and perhaps ilmenite. This rhyolite, how¬ 
ever, is almost entirely glassy, and the rods and granules, while 
similar in occurrence, are more like haematite. There appears 
to be a good deal of “ secondary ” quartz throughout the 
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Specimen 475. 

This comes from Portion 183, Parish of Maleny, and is 
about li miles south of the Bon Accord Falls and on the other 
side of a basalt-capped ridge. There is little doubt that the 
rhyolite is continuous beneath the basalt capping, as it can be 
traced continuously around the end of the ridge from one point 
to the other. 

Megascopic Characters .—It is a compact rhyolite much 
like 261 a except that it does not show fluxion and spherulitic 
structures. 

Microscopic Characters .—The rock has small phenocrysts; 
of orthoclase and quartz set in a cryptocrystalline groundmass 
through which there is arranged much “ secondary ” quartz 
in the form of allotriomorphic granules. 

Specimen 265. 

This was obtained from the bed of the Obi Obi Creek, at 
iC The Narrows,” where the bed of the stream has cut a narrow 
canyon through the massive rhyolite flows. “ The Narrows ” 
occur at the south end of Portion 183, Parish of Maleny, and of 
Reserve 594, and are distant nearly 2 miles south of the Bon 
Accord Falls. 

Megascopic Characters. —The rock is composed of 
spherulites, most of which are hollow and merit the term of 
“ lithophysae.” Successive concentric rings around the hollows 
are visible in many of the spherulites. In size they average 
approximately 2*5 mm. The colour is pink to grey, and through 
the rock one sees occasional pink orthoclase phenocrysts. 

Microscopic Characters .—The rock appears to be very 
much altered and to be composed of kaolin and secondary 
silica. The spherulites have been filled up with secondary 
silica, and the rods forming the concentric layers have been 
altered into kaolin. This rock is probably much of the same 
' type as’ Specimen 473, except that the hollow spherulites were 
much smaller in the latter rock. 

CHEMICAL CHARACTERS. 

An examination of the complete chemical analysis reveals 
the somewhat remarkable character of the rock, and perhaps 
the very low alumina percentage (543) is even more surprising 
than the very high silica. The lime, magnesia, and total iron 
oxide percentages are very similar to those in the analyses of 
the average rhyolite and of the typical Southern Queensland 
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rhyolites. It is then in the alkalies, alumina, and silica that 
one sees departures from the normal. 

A perusal of the analyses in Professional Paper 99 of the 
U.S. Geol. Survey, by Dr. H. S. Washington, fails to furnish 
a lava flow which is so rich in silica as the rhyolite under 
consideration. The nearest approach to it is a metarhyolite 
described by J. S. Diller from Bully Hill Mine, California, but 
this latter rock is nearly 4 per cent, poorer in silica and 3.6 per 
cent, richer in alumina, and by its relative richness in magnesia 
and poverty in lime and alkalies indicates much more alteration 
than the Montville rhyolite. 

A particularly interesting analysis for comparison is that 
of a spheroid from a pyromeride 7 from Wuenheim, in the 
Vosges. The analysis is given by Delesse in the Bull. Geol. 
Soc. France, and used by G. J. Cole in his valuable paper on 
the “Alteration of Coarsely Spherulitic Rocks ” in the Q.J.G.S. 
in 1886, p. 189. The analysis is incomplete and the alkalies 
have been obtained by difference, so not much reliability may 
be placed on that value. The silica, however, is extremely 
high and the alumina very low, and Cole states, on p. 189, 
“ The silica percentage has again, however, been probably 
raised by the removal of bases in solution. 59 

In a recent publication on the “ Rhyolites of Banks 
Peninsula, 55 New Zealand, 8 Mr. R. Speight publishes an inter¬ 
esting analysis of a selected spherulite from the rhyolite on 
Quail Island, in Lyttleton Harbour. This analysis is given for 
purposes of comparison, and one notes that it is poorer in 
silica and much richer in alumina and magnesia than the 
rhyolite under consideration. The alkalies, too, are very 
much lower, especially the soda. 

Mr. Speight, in comparing the analysis of the selected 
.spherulite with that of the spherulitic rhyolite itself, states on 
page 82 u that of the spherulite shows traces of the effect of 
some agent, which has increased substantially the quantity of 
silica and magnesia, has increased slightly the amount of 
lime, and reduced materially the alkalies and the alumina. 
This has, in all probability, been effected by hot water, probably 
charged slightly with magnesian salts, the source of which it 
is tempting to assign to the basaltio lavas which subsequently 
to the rhyolitic eruptions inundated the locality. 55 

7 A quartz-felsite or devitrified rhyolite characterised by conspicuous 
spherulitic or Bthophysal structure, and thus having a nodular appearance. 
Nomenclature of Petrology by Arthur Holmes, p. 192. 

s R. Speight. Rec. Cant. Mus. Vol. ii, 1922, pp. 77-89. 
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If one compares the Montville analysis with either the 
average rhyolite analysis given by R. A. Daly or with the 
several analyses of Southern Queensland rhyolites, 9 of which 
the one from Springbrook Plateau is typical, it will be seen 
that the variation lies in the silica, alumina, and alkalies. 

There is undoubted evidence of u secondary 55 silica in 
the Montville rhyolite, and even if the silica percentage were 
increased 10 per cent, by its introduction one finds difficulty 
to account for the very low alumina. What removed the 
alumina ? In what form was it removed ? 

The alkalies are much lower than in the ordinary rhyolites 
of Southern Queensland, particularly in respect to the potash. 
Delesse 10 insisted “ strongly on the connexion between an 
excessive proportion of silica and the development of ‘globular 5 
or coarse spherulitic structure, 55 and it is interesting to note 
that much of the Montville rhyolite is composed almost entirely 
of spherulites and many of them are decidedly coarse. 

The norm of the rhyolite shows 27*30 per cent, of felspar, 
of which approximately two-thirds is albite and one-third 
orthoclase, while there is very little anorthite and no corundum. 
The norm of the spherulite from Quail Is., Lyttleton Harbour, 
has 17*04 per cent, only of felspar, of which anorthite is the 
most abundant, but in addition the norm shows 6*12 per cent, 
of corundum. 

The paucity of the alkalies in the latter rock accounts for 
the difference in the felspar content and the need for forming 
corundum in the norm, so that one might assume that the 
Montville rhyolite has not been so much affected by loss of 
alkalies. 

The Montville rhyolite is almost certainly Middle Cainozoic 
in age and is certainly post-Triassie, so that, although of the 
pyromeride type, it cannot be regarded as an ancient rhyolite. 
It shows devitrification to a certain extent, its felspars 
especially in many of the spherulites and lithophysie have been 
kaolinised, and u secondary ” silica occurs abundantly in 
much of the rhyolite. 

Mr. Speight has regarded hot water charged slightly with 
magnesian salts as the agent causing the alteration in the 
spherulite from Quail Island, and assigns the origin of the 
water to the basaltic lavas poured out subsequently. 

9 H. C. Richards, Proc. Roy, Soc. Qld. xxvii., 1916, p. 142. 

10 Mdmoires de la Soc. G4ol de France. 2 me s&cie, tome iv., pp. 325., 
etc, Q.J.G.S. xlii., p. 188. 
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At Montville there have been andesitic and basaltic 
outpourings subsequent to the effusion of the rhyolite, but while 
one is inclined to assign the cause of much of the alteration 
and silicification of the rhyolite to heated waters and vapours, 
there does not seem to be any need, especially in this case 
where the magnesia content is not increased, to invoke the 
succeeding basic flows as the source. 

It is believed (a) that heated waters containing silica in 
solution and also carbonic acid gas and other constituents 
have been responsible for the alteration and u weathering ” of 
the rhyolite, ( b ) that this has gone on in the last stages of the 
cooling down of the lavas, and (c) that the source of these 
agents is magmatic and not atmospheric. 

Dr. Barker 11 has stated that there is every reason to 
believe that in the tertiary basalts of the British area many 
minerals, such as various zeolites with chloritic minerals, etc., 
have been formed from the partial decomposition of minerals 
in basalt as a result of water and gases of magmatic origin, 
while J. J. Sederholm 12 has given the term “ deuteric 95 to those 
reactions of the very closing stages of crystallisation and 
dependent on the mineralisers or “ juice.” 

Deuteric action of this type is therefore regarded as the 
cause of the peculiar chemical and mineralogical composition 
of the Montville rhyolite. 


COMPARISON OP THE CHEMICAL CHARACTERS OF 
THE RHYOLITE WITH THOSE OF THE BROKEN 
HILL “ QUARTZITES.” 

In view of the difference of opinion 13 as to the origin of 
the Broken Hill “ quartzites,” the chemical analysis of this 
rhyolite has much interest. These rocks have been studied at 
much length by Mr. E. C. Andrews, Dr. W. R. Browne, and 
Dr. F. L. Stillwell. The two latter, who are highly skilled 
petrologists, have made special petrological studies of these 
metamorphic rocks in the field and laboratory, and while 
Dr. Stillwell advocates a sedimentary origin, Dr. Browne 
prefers an igneous origin. 

11 Nat. Bast, of Igneous Bocks, p. 308. 

12 J. F. Kemp, Bull. Geol. Soe. Amer., Vol. 33, 1922, p. 237. 

13 Geology of the Broken Hill District. Mem. GeoL Surv. N.S.W 
Geology No. 8, 1922, p. 107. 
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The chemical composition of the quartzites has been 
regarded by some as being against an igneous origin, especially 
on account of the high silica, low alumina, and low alkalies. 

If one compares the two analyses of the quartzites with 
that of the rhyolite, the only respect in which they differ is in 
the lime and alkali content; but in one case—that of the 
quartzite from the Municipal Quarry—there is really very 
little difference at all. 


A comparison of the norms of the rhyolite and this latter 
quartzite is very interesting. 


Mineral. 

Montville Rhyolite. 

Broken Hill Quartzite. 



per cent. 

per cent. 

Quartz 


63-78 

66-24 

Orthoclase .. 


8-90 

7*78 

Albite 

Anorthite 


17-29 \ 18-40 
Ml / 1 

11-00 "I 17.39 

6-39 ) ^ 

Diopside 


2'8S\ c . 65 

v* L 5-92 

Hypersthene 


3-77/ 

5-92/ ° 

Magnetite .. 


0*70 

' 1-39 

Ilmenite 


0-30 

0-46 

Apatite 


0-31 

0*34 

Oalcit© 


.. 

1 0-10 

Water, etc. 


0-82 

1 ' 0-78 

! 

Total 

•• 

99-89 

100*40 


The quartz, orthoclase, albite-anorthite, diopside-hypers- 
thene, ilmenite, and apatite percentages are very similar. 
The rhyolite has almost all of its albite-anorthite material as 
the soda felspar, while in the quartzite the lime felspar is 
relatively more abundant. 

The norm of the quartzite selected—from the Municipal 
Quarry—-is much closer to the rhyolite than the other quartzite 
quoted in the analyses, but at least one may say that it is not 
unreasonable on the evidence of the analyses to postulate an 
orignial igneous origin for the Broken Hill quartzites. 

In conclusion, I would like to express my best thanks and 
appreciation to Mr. J. C. Brunnich, F.C.S. (the Agricultural 
Chemist, Brisbane), for granting facilities for obtaining the 
chemical analysis of the rhyolite, and particularly to Mr. 
«G. R. Patten for carrying out the same. 
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Description op Plate V. 

Plate V, shows four photographs of hand specimens of the 

Montville rhyolite. The first three are mangified X 2 and the 

fourth X if* 

Fig. I .—Rhyolite from the Narrows, Obi Obi Creek, showing the litho- 
physae with their hollow rounded form and concentric 
coats. Magnified X 2. 

Fig. 2 .—Rhyolite from Bon Accord Falls. It shows the sphcrulitos light 
in colour in a cryptocrystalline groundmass. Phonocrysts 
of pink orthoclase occur through the rock sometimes as a 
nucleus to the spherulite. Magnified X 2. 

Fig. 3 .—Rhyolite from The Narrows, Obi Obi Creek, showing very well 
the spherulitic structure and containing much more 
“ secondary ” quartz than most of the rhyolites. Magnified 
X 2. 

Fig. 4 .—Rhyolite from Bon Accord Falls, showing the fluxion structure. 
Magnified x il. 





Description of Plate VI. 


Plate VI. shows three mierophotographs of the Montvillo rhyolite 

in ordinary light. 

Fig. 1. —-Rhyolite in microslide 261a, from Bon Accord Falls, It shows 
the spherulitic structure very well, also the very fine 
cryptoerystallino grounchnass. The sphorulites lmvo a 
radial structure, and are composed of kaolin much stained 
with limonite. Ordinary light. Magnified X 50. 

Fig. 2.— Rhyolite in microslide 264, from Hkeno’s Crook, J-milo below the 
Bon Accord Falls. This shows the small rods and granules 
of haematite which occur so abundantly throughout the 
hypohyaline groundmass. The whito patches represent 
felspar fragments and holes. Ordinary light. Magnified 
X 35. 

Fig. 3 .—Rhyolite in mieroslide 473 from Bon Accord Falls. It shows the 
oval to rounded character of the hollow spherulites, the thin 
walls of which show a radial arrangement of rod-like forms 
and the interior a nucleus of “ secondary” quartz. Ordinary 
light. Magnified X 50. 
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Plate VI. 
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Some Characteristics of Queensland Rain 
Forests and Rain-Forest Trees. 

By W. D. Francis, Assistant Government Botanist. 

Very few field observations of our rain-forest or so- 
called “scrub” trees appear to have been made and recorded 
by botanists, although the open or hardwood forest trees, 
especially the Eucalypts, have received a considerable 
amount of: attention. Perhaps the difficulties of determining 
the rain-forest species in the field may account for part of 
the botanists 1 neglect of them, as the recognition of the 
various species in their wild state presents several obstacles, 
such as the inaccessibility of the leaves, flowers, and fruit, 
the apparent similarity of so many of the trees, and the 
very large number of species, crowded into a limited area. 

In the latter part of this paper the writer has 
endeavoured to facilitate the recognition of some of the rain¬ 
forest trees by placing on record some of their peculiarities. 
It is not claimed that these peculiarities are exhibited in all 
cases, but experience has shown that a large number of 
them is serviceable in the field in the specific, generic, or 
ordinal determinations in which they are stated to be 
applicable. Most of the observations were made by the 
writer during a residence of several years in the rain forest 
at Kin Kin, North Coast line, or whilst on short official, visits 
to rain forests in various parts of the State. 

it is well known Unit the Eastern Australian rain¬ 
forest flora, in contrast with the true or old Australian type 
of vegetation as exemplified by the Eucalyptus forests, is 
allied to the Papuan and Malayan floras, and is often 
referred to as chiefly constituting the Austro-Malayan type. 
Although allied to Papuan and Malayan ones, the great 
majority of the Australian rain-forest species is endemic. 

TI1E RELATION OF RAIN FORESTS TO RAINFALL. 

The dependence of our luxuriant rain forests upon 
heavy rainfall is unquestionable. The heavy or luxuriant 
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rain-forest areas of the State appear to have an average 
annual rainfall approximating or exceeding 60 inches. The 
areas in which this condition of rainfall prevails generally, 
if not always, contain relatively large areas of rain forest of 
the luxuriant type. A meteorological map showing the 
distribution of rainfall in Queensland indicates roughly the 
following areas with rainfalls approximating or exceeding 
60 inches annually:— 

(1) The extreme south-eastern portion of the State,, 
including the MacPherson Range and Tam¬ 
bourine Mountain; 

(2) The North Coast line district, between Lands- 
borough and Cooran; 

(3) The small area round Yeppoon; 

(4-) The area between Maekay and Proserpine ; 

(5) The fairly large area to the north, south, and 
west of Cairns; and 

(6) The northern part of Cape York Peninsula. 

All of these areas, with the possible exception of Cape 
York Peninsula, whose flora is not very well known, contain 
tracts of heavy rain forest. Following are the average 
annual rainfall registrations, in inches, of meteorological 
stations situated in or near the rain forests of the areas 
enumerated:— 

(1) Tweed Heads 70, Tambourine Mountain 64; 

(2) Landsborough 67, Montvillo 70, Nambour 60, 
Cooran 56, Kin Kin 57; 

(3) Yeppoon 65; 

(4) Eungelia 72 for 1913, Maekay 69; and 

(5) Cairns 90, Atherton 53, Harvey’s Creek 165.. 

It is evident that the luxuriant rain forests are indica¬ 
tive of a heavy rainfall. 

On the other hand, certain types of vegetation—for 
example, brigalow (Acacia harpophylla) 6 6 scrub indicate 
a relatively low rainfall. Extensive areas of brigalow forest 
occur between Dalby and Roma on the Western, between 
Warwick and Goondiwindi on the South-Western line (C, T, 
White), and between Westwood and Emerald on the Central 
line. These three areas have an average annual rainfall of 
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from 20 to 30 inches. The prevalence of brigalow in coastal 
areas, as at Marmor, south of Rockhampton, with an average 
rainfall of 34 inches at Raglan (the nearest meteorological 
station), and at Rosewood, with 32 inches, appears to signify 
coastal localities with low rainfalls. 

Rain forests of a type less luxuriant than those of the 
fertile areas of MacPherson Range and the North Coast line 
occur in many parts of the State, especially in the coastal 
area. Following are some of the locations of these less heavy 
rain forests, with the annual rainfall of the locality in 
parentheses:—Myer’s Ferry, near Southport (55), Rose¬ 
wood (32), Cfoodna (37), Iinbil (45), Theebine (40), 
2lannor (Raglan, nearest station, 34). This type, which is 
not so aptly described by the term “rain forest/ 7 occurs in 
areas of great or less extent from the Tweed River in the 
soiitli to Rockhampton, and probably, from what the writer 
has heard, as far as Gooktown in the north. 

Tl-IK RELATION OF RAIN FORESTS TO SOIL. 

Both the luxuriant and the less heavy types of rain 
forest abound on soils derived from various kinds of rock. 
Following is an enumeration of some of the heavy rain-forest 
areas, showing the kinds of rock from which the soils are 
derived:—The MacPherson Range areas, such as Roberts 7 
Plateau, Tambourine Mountain (basalts and andesites) 1 ; 
Blackall Range (basalts) (II. I. Jensen); Kin Kin 
(phyHites and slates) 2 ; the area between Beenham Range 
and Kin Kin (granodiorite) 3 ; and the Eungella Range,, 
westward of Netherdale, Mackay district (granodiorite). 4 

HOME EFFECTS OF BOIL, RAINFALL, AND 
CLIMATE ON RAIN FORESTS. 

The character of the luxuriant rain forests of areas 
such as Tambourine Mountain, Kin Kin, and Eungella 
Range shows that in those localities the conditions of soil 
and rainfall approach the optimum. The heavy rain forests 
of the MacPherson Range, such as those of Roberts 7 Plateau, 

1 H. C. Bichards, Proc. Boy. Soc. Q., Vol. xxvii, plate x (1916). 

2 L. C. Bali, Q'land Govt. Mining Journ., p. 58, Yol. xix., Feb.. 
1918. 

3 L. C. Ball, loc. eit. 

4 L. C. Ball, Q’land Geo. Survey Pubn. No. 224, p. 27 (1910). 
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are situated at an altitude of 3,000-4,000 feet, and the 
climate is 1 here tore temperate. They only differ in general 
character from those at lower levels further north, where the 
climate is subtropical, in containing less undergrowth. The 
less luxuriant types of rain forest often grow in poor soils, 
especially where the rainfall is high. This fact is exemplified 
at places such as Myer’s Ferry, south of Southport, where 
a rain forest of the lighter kind flourishes in the sandy soil 
adjacent to the ocean heacli. The soil in this and similar 
localities is composed of grains of silica in very high pro¬ 
portions, and plant food must be present in low percentages. 
In cases of this kind it appears obvious that a heavy rainfall 
(55 inches in this instance) is a very decisive factor in 
determining the character of the forest. On the other hand, 
in localities where the soil is fertile a rain forest of the 
lighter type is generally the result of a light rainfall. These 
conditions are seen in the light rain forests in the neigh¬ 
bourhood of Tlieebine (Kilkivan Junction), where the 
average annual rainfall is 40 inches and where the fertility of 
the soil is exhibited by the good crops grown in the felled 
areas. 


SIZE OF RAIN-FOREST TREES. 

Queensland rain-forest trees do not often exceed 160 
feet in height and 6 feet in barrel diameter when measured 
above the basal flanges or plank buttresses. The fig trees 
{Ficus spp.), Queensland kauri pines (Ayathis spp.), scrub 
box (Trislania confcrta ), and some species of Eucalypts 
such as the messmate (Eucalyptus (Uoczunia) and the 
flooded gum ( E . sallyna ), when growing in the luxuriant 
rain forests sometimes exceed 6 feet in Inirrel diameter. The 
Eucalypts which sometimes grow in the rain forests or on 
their margins often exceed the true rain-forest trees in 
height, but they do not grow beyond 200 ft. in height, so far 
as the writer is aware. The common form of, rain-forest tree 
has a long barrel bearing a shorter canopy of branches and 
foliage. In some cases the barrels attain 80 or 90 ft. in 
height before they branch. In the light rain forests the size 
of the trees is sometimes reduced so that the general height 
is brought down to about 40 or 50 feet, and the barrel 
diameter of the larger trees to 12 or 18 inches. 
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BUTTRESSED BARRELS. 

Many rain-forest trees are deeply flanged or buttressed 
(plank-buttressed) at the base of the barrel, a peculiarity 
which appears to be exhibited by certain species of trees in 
dense rain forests in tropical and subtropical parts of the 
world. J. II. Maiden 5 has recorded the buttressed character 
of several common Australian rain-forest trees. A. F. AY. 
Selliniper ({ remarks that the plank-buttress is a peculiarity 
of trees in a tropical climate with abundant rainfall, that 
the amount of rainfall necessary for its appearance is not 
vet ascertained, and that the physiological causes of the 
phenomenon and its significance to the life of the tree are 
still obscure. As plank-buttresses are common in all of the 
luxuriant rain forests mentioned previously in this paper, 
even in those at an altitude of 3,500 feet in latitude 28-2 
degrees south, on the MacPherson Range, it can be definitely 
stated that in Queensland the phenomenon is not confined to 
tropical forests, but occurs in relatively temperate climates, 

. and that it appears when the annual rainfall approximates 
or exceeds 00 inches. 

A large number of species of Queensland rain-forest 
trees have plank-buttresses. Following are the most con¬ 
spicuous trees which exhibit this peculiarity:—Fig trees 
(Finis spp.), the eambin ' (Sloan ea Waollsii .), blueberry 
ash (EUvocarpus ohovaiu. s'), quandong (EUvocarpus 
grundis) , mountain beech (EUvocarpus Kirtonii ), Dysoxij - 
Ion spp., booyong (Tarrictia arggrodendron) and its 
varieties, black jack (Tarridia aetinophglfa ), water gum 
(Eugenia ,'Francim), Eugenia Luclnnanni , Eugenia spp., 
mi cedar ((<cdrcla loona , var. australis ), inarara ( Wein- 
% mannid Inchnoearpa) , pink marara (Odssois llctitiiami ), 
and the giant iron wood (Sgncarpia su barge ntea) . The 
buttresses of same species often assume characteristic 
shapes. For example, the carrihin (Sloanca Woollsii ), 
which is one of the most conspicuously buttressed trees, 
frequently has flanges whose edges curve outwards. 

r 'J. II. Maiden, “Australian Vegetation/ 7 Federal Handbook on 
Australia, issued in connection with visit of British Assn., 1914, p. 172. * 

0 A. F. W. Bchimper, “Plant Geography, 77 trains. W. R. Fisher/ 
revised and edited, Groom and Balfour, p. 305 (1903), 

R.S.—P. • 
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CHARACTERISTICS OF SOME R MX-FORE ST 
TREES. 

Trees with Channded or Fluted Barrels.— Some species 
are characterised by channeled or tinted barrels which are 
angular or sub-angular in cross-section. Fnlike the but¬ 
tressed trees, the channeled or fluted character is not always 
confined to the basal portion of the barrel, but often extends 
upwards towards the lowermost limbs. Examples are the 
ehurnwood or soap box (ViUaresia Moorei), lignum-vita? 
(Vitex lignum-vitw), black apple or black plum (Sideroxy- 
lon ansi rale), koda ( Ehretia acuminata), she pine 01 brown 
pine ( Podocarpus data ), giant stinging tree ( Laportea 
(jigas), scrub turpentine ( Bhodamnia trinervia), and white 
myrtle (Bhodamnia argnd<a). Occasionally the churn- 
wood, lignum-vibe, and koda resemble each other in general 
appearance. The ehurnwood is one of the largest trees of 
the rain forests, and attains a barrel diameter of nearly 
5 feet. It has a pale or whitish cork-like fissured bark, its 
timber is pale or nearly white, and is remarkable for its 
broad medullary rays, which in tangential section measure 
2-4 mm. or more in height. The lignum-vitte has a bright 
yellow hark when cut. The rays of the timber are fine and 
inconspicuous, measuring from -2-7 mm. in height in tan¬ 
gential section. The koda (which is an Indian name for the 
species) is generally not ,so tall as the ehurnwood and lignum- 
vilte, and it is frequently almost leafless in the spring. The 
rays of its timber appear to the unaided eye as minute specks 
which measure *5-1*5 mm. in tangential section. 

Trees with Vonspivuously Fissured Barks.— The follow¬ 
ing rain-forest trees have prominently fissured barks 
comparable to that of ironbarkScrub iron bark ( Brideliu 
exaitaia), white cedar (Melia Azedarach), and red ash 
(Alphaonia cxcelsa). 

Trees with Bcaly Barks. —The scaly-barked trees are 
numerous. Some of the common species are holly gum 
(Litsea reticulata), crow’s ash ( Flmdersia australis), 
yellow-wood ( Flindersia Oxley ana), crow’s apple (Owenia 
venosa), red cedar* ( Cedrela toona, var. australis), white 
beech (Gmelina Leichhardiii), rosewood (Dysoxylon Fraser- 
anum), scentless rosewood ( Synoum glandulosum), deep 
yellow-w^ood ( Rhodosphcera rhodmithema), and southern 
penda (Xanthostemon oppositifolius). 
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Trees with Very Smooth, Thin Barks. —The iromvood 
(Myrtus Ifillii) and the giant iromvood (8 Ujnearpia sub- 
argenteu) have very smooth, thin harks. The bark of an 
iron wood 10 inches in barrel diameter measured ^pineh 
thick; and that of a giant iromvood 3 feet in diameter -J-inch 
thick. In both trees the surface of the bark is often bright- 
green or bright-brown. The iron wood rarely exceeds 10 
inches in barrel diameter. The marara ( Weimnannia 
lachnocarpa) has a thin but not very smooth bark, which 
measures ^-inch on a tree with a barrel diameter of 2 feet 
3 inches, and which is generally deep-red when cut. 

Trees with Y el loir Tuner Barks. —The following trees 
have, yellow inner barks:—Black bean or Moreton Bay 
chestnut {Casta nosperm inn oust rale ), ligmim-vite (Vitcx 
lignum-vita j, blueberry ash ( EUvoearpus obovatus ), moun¬ 
tain beech (, EUvoearpus Kir ton d), quandong or blue fig 
{EUvoearpus grand is), EUvoearpus foveohitiis, EUvoearpus 
rinninaius , and EUvoearpus scricopctul us. The species of 
EUvoeai pit* generally have a yellow surface on the sapwood, 
which is seen when the bark is removed. This peculiarity is 
often a well-marked one, and proved serviceable to the 
writer recently in locating species of EUvoearpus in the 
Eungella -Range. Tin* inner surface of the bark in these 
trees is generally similarly tinted, it was noticed in the 
case of the blueberry ash that after some hours’ exposure the 
yellow colouration turned to a bluish tint. 

Trees with Oehre-Colourcd Inner Barks. —At least two 
species of trees of the natural order Celastrinew —namely, 
the ivorywood ( Siphonodon australe) and the orange bark 
(C'dasirus disperm us) —have very distinctive inner barks. 
When the outermost layer of bark is removed an inner layer 
of an ochre-yellow or brown colour is exposed in the ivory- 
wood and an orange-coloured layer in the orange bark. 
This peculiarity of these two trees was pointed out to me by 
Imshmen and others. Somewhat similarly coloured inner 
barks may be found in other species of this natural order. 

Trees with a Wrinkled Surface on the Sapwood .—A 
large number of trees of the natural order Sapindacea? and 
a few of the natural order Laurinew have ,a peculiar 
wrinkled surface on the sapwood which is seen when the 
bark is removed. The wrinkles are disposed longitudinally 
and suggest the appearance of corduroy cloth, or in coarser 
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examples, such as that provided by a species of Cryptocarya , 
they simulate the 'corrugations of a washing-board. This 
wrinkled surface has so far been observed in the following 
species of Rapiuducca ':—Native tamarind (Diploglottis 
Citnninghamii ), Cupania xylocarpa t Ratonia pgr if or mis , R. 
tcnux, corduroy (It. si ipita la, wrinkles prominent), small 
tamarind (Ncphdium Laulcrcrianum , wrinkles prominent), 
Nephelium scmiglaiicum, Hctcrodcndron olca/folium, and 
IP divcrsifolium. The Lauraeeous trees which exhibit this 
peculiarity are few in number. One of them is an undeter¬ 
mined species of Cryptocar i/a (referred to above) from 
Run gel la Range, which is the only locality in which the 
wrinkled surface has so far been observed in Laurincw . 

Occurrence of Black Wood (Ebony) in Queensland 
Ehnnicea '.—The species of the natural order Ebcnaeav , of 
which there is a considerable number in our rain forests, 
very frequently contain patches, streaks, or specks of black 
wood similar in appearance to the (‘bony of commerce 
(species of Diospyros and Maba ). These black patches, 
streaks, or specks have been observed in the following 
species of the order in Queensland :—Maba humilis, M. 
gem inula, M. f a scion i os a, M. reticulata, black myrtle (M. 
seri cocar pa ), Diospyros pentamera, and 1). hebecarpa. hi 
Maba humilis, which is known as native (‘bony, the black 
wood is developed in fairly large quantities. Holereder 7 
states that the black colour of ebony is due to black or brown 
contents present in the wood vessels and in the lumina of 
the wood prosenehyma: that Relohoubek has shown that 
part of the black contents is soluble in caustic potash, and 
is due to humic acid whilst the part insoluble in alkalies 
consists essentially of carbon; and that Molise.li had shown 
earlier that the black contents arise by a process of 
humification from a gum present in the cell lumen. 

Trees icith Very Soft Woods .—The giant stinging tree 
(Laportca gigas), glossy-leaved stinging tree (Laportca 
plwtinipkyUa ), dame tree (Brachychiton acerifolium ), 
scrub bottle (Brachychiton discolor) and the Queensland 
bpttle tree (Brachychiton mpestre ), which is sometimes 
found in the.light rain forests, have very soft, porous woods. 
The woods of Panax elegans and P m , Murrayi are also soft, 
Rut/ upt, to the same degree as those of the stinging trees. 

* 7 Solereder, ‘‘Systematic Anatomy of the Dicotyledons,” trails. 

I>,;ITi. Scott, Yol. I, p. 518 (1908). ' 
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Tncs with Woods Depositing Jirightlywoloured AsJics. 

— A limited number of rain-forest trees, when burnt 
coloured ashes which are noticeable m newly l llu J d ^ 
“scrub ” Amonn the most conspicuous examples aie t 
Inmewood pink-heart or native orange (Medicosma C unning- 
hanrii), which deposits a bright blue ash ;and_the ^nwood 
<Mgrtus UUHi), which deposits a bright yellow ash The 
bouewood which rarely exceeds a barrel diameter of 9 
inches, owes its common name to the brittleness ot the worn 
which is brought under the notice of axemen In the c 
stnhee that the first blow with the blade of the axe often 
detaches a" large hake of the bark and wood. The name 
pink-heart originates from the bright pink central heart- 
wood which often traverses the barrel. 

Trees with Coloured Woods.- A very large number of 
trees have coloured woods, but only a few ot the more 
distinctive ones can be mentioned here. The deep yellow- 
wood ( Rhodospluura rhodnnthcma) has a bright yellow 
uX wod Tim wood of yellow sassafras (Doryphora 
J*ujm .,) is also bright yellow. The black bean (Castan* 
sperm inn australe ), lignum-vitte (1 *tex hgnum-inta ) , a 
hauer (.Dissiliaria haloghioidcs) have dark-colom ed ht _ 
woods which generally fade to a-lighter colour after a it A 
weeks’ exposure. The tulip wood (Harpulha pendula) has 
in H. heartwoocl. Tm. with »d ««» » 
numerous: among the more common arc red eedai (6 ed>ela 
too no var. australis), rosewood (Dysoxylon 
scentless rosewood (Xynoum glandulosum), maiden bins 
SSU australis), red ash ( Alphitonia ^ ^ 
wood ( Dysoxylon sp.), red bean ( Dysoxylon sp.) < 
apple ( Owenia venosu). 

The Large Medullary Rays of Protract*.-W is well 
known to wood technologists and others that large and 
conspicuous medullary rays are very otten charctemtic of 
the'woods of many species of the natural order roUoe^ 
such as the silky oaks and beetwoods {Greinlka spp., 

. Maeadamia spp., Urites excels*, CardweMm 

carpus spp.). The ends of these large rays aie visible. as 

small more or less elliptical spots ^ 

sanwood when the hark is removed. The soft tissue qr 
wood parenchvma of Proteaceous timbers is very frequently 
arranged in short lines transverse to the medullary rays. 
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Trees Ejudiny Lai ex .—A number of trees exude a 
milky juice or latex when the bark, sap wood, or succulent 
parts is cut or ruptured. This group includes the majority 
of the Queensland species of the natural order iapotaccw, 
comprising the genera Sideroxylon, Chrysoph yllu m, 
Lueium , Eormoggnc and Mimusops; many species of the 
natural order Urticacece such as the species of fig trees 
(Ficus) and the axe-handle-wood (Pseudomorus Brunoni - 
ana) ; several species of the natural order Enphorbiaeem 
such as the scrub poison tree (Excwearia Dali achy ana) 
and the majority of the species of the natural order 
Apocynacca such as AUtonia spp. including the native 
quinine tree (Alsionia constricta) and the milky pine (A. 
scholars ), Ccrbera odollam and Ochrosia spp. Among the 
species of tigs, Ficus stenocarpa is exceptional, as its juice 
is not milky. The flow of latex from species of Ficus and 
Excwcaria is generally copious. 

Trees Whose Sap or Woody Parts (Lange Colour on 
Exposure .—The scrub bloodwood (Baloghia lucida ), a tree 
rarely exceeding 1 foot in barrel diameter, has a bark more 
or less stained by a reddish brown sap which is frequently 
transformed into scattered hardened spots or nodules giving 
the bark a rather rough appearance. When the bark is 
freshly cut the sap appears colourless and turns bright red 
after a few seconds’ exposure to the air. The native olive 
(Oka payiiculata) attains about 1 foot 8 inches in barrel 
diameter in South Queensland rain forests. The barrel is 
sometimes hanged at the base and the bark on large trees 
slightly fissured or wrinkled with small warts arranged in 
longitudinal lines or rows in the wrinkles or shallow fissures. 
The bark and sapwood when freshly cut are white or pale, 
but turn pink after being exposed to the air for ten or fifteen 
minutes. 

Trees Whose Freshly Cut Bark and Sapwood* have a 
Characteristic Odour ,—The mango bark (Bursera australa- 
sica) possesses an odour of mangoes in its freshly cut bark 
and sapwood. The sassafrases (Cinnamomum Oliveri, 
Doryphora sassafras, and Daphnandra aromatica) have a 
strong smell of sassafras. Native cascarilla (Croton 
insularis) has an odour like that of official cascarilla bark 
(Croton Eleuteria). Red cedar (CedreU toona van aus¬ 
tralis), rosewood (Dysoxylon Fraseramim) and incense 
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wood (Amoora mtidula) liavo an aroma like that of the 
cedar oil used for oil immersion lenses, the aroma being 
present in the timbers, too. Some species of Dysoxylon have 
a disagreeable odour like that of onions and are, accordingly, 
sometimes called “onionwood” by bushmen. The turnip- 
wood (Akania Ilillii) has a strong odour of turnips. Panax 
elegans, sometimes known as celery-wood, has a faint smell 
of celery. Black bean (Castanospermum australe) has a 
pumpkin or cucumber-like smell. Species of the natural 
order Laurinew generally possess more or less fragrant 
barks. The aroma of the bark and wood of red cedar is 
often noticeable in the crushed green leaves, and is some¬ 
times a useful means of identifying them. 

Trees with Deciduous Leaves. —The majority of 
Queensland rain-forest trees is evergreen. The following 
species, however, are deciduous:—red cedar, white cedar, 
(Melia Azedarach), and Ficus Cunninghamii. The koda 
(Ehretia acuminata ), Ficus gracilipes, Maine tree (Bracliy- 
chiion occrifolium) , scrub bottle tree ( Bvachychilon dis¬ 
color ), Burdekin plum (Fhiogyniuni Holandri ), and the 
Mackay cedar ( Alhizzia loona) arc partly, if not truly, 
deciduous, and are often seen with very young leaves in the 
spring or early summer months—September, October, or 
November. 

Trees with Leaves which Turn a Brilliant Red Colour 
in Age. —The leaves of the quandong ( Elwocarpus grandis) 
and the mountain beech ( FAwocarpus KArtonii) turn a 
brilliant red colour in age. They are often conspicuous on 
the trees and on the ground beneath. Another species, the 
so-called native “bleeding heart” ( Uomalanihus populi - 
f alias), which rarely attains the -size of a timber tree and 
is more commonly stum as a shrub, has leaves which turn 
a deep red colour when old. 
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REPORT OF COUNCIL FOR 1921. 


To the Mnn’berx of the Royal Socirfij of Qua nslunch 

Your Council has pleasure in submitting its Report for 
1921. 

Duiing the year ten papers were read before the Society 
and published. In addition, the following lectures, to which 
the public were invited, were delivered:—“Glacial Man/ 7 
by Prof. S. B. J. Skertchly, a past President of the Society; 
“The Aborigines of Central Australia/ 7 Captain S. A. 
"White; “Plant Distribution in the United States/ 7 Prof. 
1). II. Campbell; “The Relation of the Oil Fields of the 
World to the Continental Shelves of the Archaean Conti¬ 
nents/ 1 Dr. II. T. Jensen; “Australian Marsupials/’ Prof. 
"W. K. Gregory. The attendance in each ease was very 
gratifying. 

As in previous years the Queensland Government voted 
£50 to the Society for the publication of scientific papers, 
and acknowledgment of this practical assistance is hereby 
made. We also wish to acknowledge subsidies by the 
Trustees of the Waller and Elm Hall Fund towards 
defraying the cost of the following papers by Prof. T. U. 
Johnston and O. W. Tiegs, M.Sc. (Walter and Elm I Tall 
Fellow in Economic Biology):—“New and Little-known 
Sareophagid Flies from South-Eastern Queensland' 7 and 
“On the Biology and Economic Significance of the Ohaleid 
Parasites of Australian Sheep Maggot-flies/ 7 The cost of 
publishing the paper by Prof. T. II. Johnston and Miss M. J. 
Bancroft, B.Sc. (late Walter and Eliza Ilall Fellow in 
Economic Biology), entitled “The Freshwater Fish 
Epidemics in Queensland Rivers/’ was also borne by the 
Trustees of the Walter and Eliza Hall Fund. 

During the year there have been eleven meetings of the 
Council, the attendances being as follows:—0. T. White 
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(President) 8, E. W. Kick 9, W. 1L Bryan 7, P>. Dunstan 3, 
W. 1). Francis 10, E. IF. Gurney 4, T. IP Johnston 8, II. A, 
Longman >K H. J. Priestley 7, II. C. Richards 10, J. Shirley 
JO, F B. Smith 3. 

The roll of members (insists of ten corresponding and 
ninety-two ordinary members and three associates. Three 
resignations were accepted. 

With deep regret we record the death oh' Dr. R. L, Jack, 
one oh our life members, and formerly Government Geologist 
of Queensland. The late Dr. Jaek distinguished himself in 
geological research in Queensland, in which he was a pioneer, 
and in Great Britain before the inception oh his notable work 
in this State. 

Our thanks are tendered to the University of Queens¬ 
land for affording accommodation for meetings and for 
housing the library. 

In September, 1921, the Council was unfortunately 
obliged to discontinue the publication of papers on account 
of lack of funds, and for that reason several papers handed 
into the Society could not be published at that time. At a 
later date the financial position improved owing to the 
receipt of delayed subscriptions. 

A special effort has been made to place the finances of 
the Society on, a satisfactory footing, with the result that 
after meeting all outstanding liabilities there is a balance of 
£35 5s. 7d. in hand. 


0. T. WHITE, President. 
W. D. FRANCIS, Hon. Secretary. 
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Abstract of Proceedings, 11th April, 1922, 

The Annual General Meeting of the Society was held 
in the Geology Lecture Theatre of the University at 8 p.ni. 
on 11th April, 1922. His Excellency Sir Matthew Nathan, 
G.G.M.G., the Patron, was in the chair. 

It was moved by Prof. T. 11. Johnston, seconded by 
Prof, II. G. .Richards, and carried unanimously, that the 
action of the Council in postponing the Annual Meeting 
from March be confirmed. 

His Excellency referred in highly appreciative terms 
to the work of the late Dr. Shirley, and proposed that a 
letter of condolence he forwarded to Airs. Shirley. The 
motion was seconded by Mr. II. A. Longman, supported by 
Prof. Skertehly, and carried unanimously. 

The minutes of the last Annual General Meeting were 
read and confirmed. 

The Annual Report and Financial Statement were 
adopted on the motion of Air. J. B. Henderson, seconded 
by Mr. E. H. Gurney. 

Dr. A. J. Sawyer was elected as an Ordinary Member 
of the Society. 

The following officers were elected for 1922:— 

President; Professor II. J. Priestley, ALA. 

Vice-Presidents: C. T. White, F.L.S. (ex officio ); 

Dr. E. 0. Marks, B.A., B/E. 

Hon . [Secretary: W. D. Francis. 

Hon. Editor: IT. A. Longman, F.L.S. 

Hon . Librarian: W. II. Bryan, ALSc. 

Members of Council: E. If. Gurney, Dr. II. I. Jensen, 
Professor T, II. Johnston, Professor II. G. 
Richards, and E. II. F. Swain. 

It was proposed by Prof. Johnston, seconded by Air. 
Longman, and carried, that Air. E. W. Pick be appointed 
Acting Honorary Treasurer. 

Air. II. A, Longman, F.L.S., exhibited a live specimen 
of the "Ribbon-tailed Gecko” (Diplodactylus imvicauda 
De Vis), which had been donated to the Queensland 
Aluseum by Air. E. S. Barton, of Mount Darry, via 
Toowoomba. The ribbon-like streak of tawny colour on 
the tail is a remarkable feature of this lizard. 
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Prof. T, II. Johnston, ALA., D.Sc., exhibited specimens 
of Op uni-in monocanihn which were destroyed or in process 
of being destroyed by the so-called <fc Wiid Cochineal 
Insect''* (Coccus indie us), the progeny of material for¬ 
warded by the Prickly-pear Travelling Commission (con¬ 
sisting of Mr. II. Tryou and himself). The original 
material' was collected in India and Ceylon, whence it 
was sent to Queensland early in 1913. This particular 
species of insect is responsible for the annihilation of 
Opunfia nionocantha from Queensland. 

Messrs. B. R. L. Shepherd, L. F. Hitchcock, and 
G. H. Hardy wore proposed for ordinary membership. 

The retiring President, Mr. 0. T. White, F.L.S., 
delivered his address, entitled Contribution to our 
Knowledge of the Flora of Papua (British New Guinea). 77 

A vote oL‘ thanks to the lecturer was proposed by 
Prof. Johnston, seconded by Mr. Tryon, .supported by 
Prof. Ske richly, and canned unanimously. 

A Paper by the late Dr. Shirley, entitled ki Marine 
Mollusca from New Guinea, 77 was tabled and taken as read. 

Professor Richards, seconded by Mr. Longman, moved 
a vote 1 of thanks to IT is Excellency for pursiding. 


Abstract of Proceedings, 31st May, 1922. 

The Ordinary Monthly Meeting of Hie Royal Society 
of Queensland was held in the Geology Lecture Theatre of 
the University at 8 p.m. on Wednesday, 31st May, 1922. 

The President, Prof. II. J. Priestley, ALA., in the chair. 

The minutes of the previous monthly meeting were 
read and continued. 

Mr. J. »S. Just was unanimously ebrrod as an ordinary 
member. 

Drs. J. V. lining and A. II. Marks were proposed for 
ordinary membership. 

Mr. W. II. Bryan, M.Se., exhibited a Hue specimen of 
a L,rge ammonite from the Walsh River, showing cavities 
tilled with ealcite and quartz crystals, which had been 
presented to the Queensland Museum by Mr. J. Clark, Mr. 
Bryan identified the fossil as (-riorums plrvlmidrs, Eth. 
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Mr. C. T. White, F.L.S., exhibited (1) specimens of 
Bambusa Mor&headiana, Bail., a common climber in the 
scrubs (rain forests) of the Russell River area (bamboos 
are tropical plants which reach their greatest development 
in Southern and Eastern Asia. The group is represented 
in Australia by only two species) ; (2) fruits of Garcinia 
Xanthochymm s*. Hook, f., a native of India, cultivated in 
North Queensland; the specimens were gathered by Mr. 
W. J. Ross from a tree growing at Edge Hill, near Cairns; 
(3) resin exuded by (hdophyllum Inophyllum , Linn., 
collected on Darn Island by Mr. J. Cowling. 

Mr. II. A. Longman, F.L.S., exhibited a mounted 
specimen of an unusually large bandicoot recently killed in 
Brisbane and donated to the Queensland Museum. He 
suggested that the large bandicoots occasionally found in 
South Queensland were the result of the ample diet provided 
by the introduction of sweet potatoes. In view of varia¬ 
tions associated with growth, especially in the mandible, he 
thought that the supposed specific distinctions between the 
Northern bandicoots, Isoodon macrurus and torosus and 
the Southern I. obesulus should be maintained only as sub¬ 
species, especially as some of the South Queensland speci¬ 
mens had the characteristics of the Northern form. Mr. 
Longman also exhibited a fossil fragment of a reptilian 
mandible, articular portion, found in the Rewan Police 
Paddock, Rolleston district, given to him by Dr. Jensen. 
Although too incomplete to be further determined, the 
fragment presented characteristics unknown in any fossil 
or existing Australian reptile. 

Dr. H. I. Jensen, in communicating his paper entitled 
4 'Some Notes on the Geology of Northern Australia,” 
delivered a lecture on the geology of that part of the 
continent. He explained how the swing of the trend lines 
of the folded Silurian and Devonian rocks implied the 
geographical unity of North-West Queensland, the Northern 
Territory, and the West Australian massif as far hack as 
the Preeambrian ; the Paleozoic sediments were moulded 
upon the old continent and increased its area in an easterly 
direction. The undisturbed nature of the Permo-Carboni¬ 
ferous in North Queensland shows that the whole of the 
North of this State became part of the Gondwana continental 
inass in late Paleozoic times, the Permo-Carboniferous 
sediments being left by what Sums calls a transgression. 
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Hut tlie major portion of Eastern Queensland was a 
geosynclinal not only in Paleozoic times but also through 
most of the Mesozoic ora. Folding movements in South- 
Eastern Queensland have lasted even to the Tertiary. 
Prof. Richards Mr. W. IT. Bryan, and Dr. E, 0. Marks 
took part in tin 4 subsequent discussion. 


Abstract of Proceedings, 211th June, 1922. 

The Ordinary Monthly Meeting of the Royal Uoeiety 
of Queensland was held in the Geology Lecture Theatre of 
the University at S p.m. on Monday, 20th June, 1922. 

The President, Prof. II. ,1. Priestley, M.A.. in the chair. 

The. minutes of the previous monthly meeting were 
read and confirmed. 

Mr. J. (-. MeMinn was proposed for ordinary member¬ 
ship. 

Drs. J. V. Duliig and A. IT. Macks were unanimously 
(Faded as ordinary members. 

Mr. 0. T. "White, F.L.S., pointed out the desirability 
of establishing an arboretum at Victoria Park, and moved 
that the Secretary be instructed to write to the City Council 
and suggest that a project with this end in view he 
inaugurated. The motion was seconded by Mr. E. W. Hick, 
supported by Prof. IF. C. Richards, I).He., and carried 
unanimously. 

On behalf of Mr. IT. A. Longman, Dr. E. (). Marks, 
P.A., B.E., exhibited a piece of sandstone from Adavale 
showing obscure markings like impressions of the foot of a 
kangaroo. I)r. Marks also exhibited a specimen of slag 
from Mount Morgan. 

Mr. W. IT. Bryan, M.Sc., exhibited an excellent speci¬ 
men of foraminiferal limestone purchased by Miss C. Moxon 
in Cairns. The polished faces showed well-preserved 
sections of Fnsulina japouica , which is the most character¬ 
istic carboniferous foraminifer of Eastern Asia. 

In communicating his paper entitled, “The Geology 
and Petrology of the Enoggera Granite and Allied 
Intmsives, Part II., Petrology/’ Mr. Bryan gave a general 



ABSTRACT OP UROCEEDINUS. 


xii 

Recount of the series of granitic rocks lying on tin* western 
outskirts of Brisbane. After discussing the place of those 
rooks in ihe geological history of Soul horn Queensland, and 
showing that they eouhl be elosoly correlated with the 
granites of the Slanthorpe and New England Districts, he 
described some of the more prominent of the many varied 
rook types to be met with in the area. Prof. Richards, Dr. 
E. 0. Marks, Messrs. Bennett, Gurney, ami While took part 
in the subsequent dismission. 


Abstract op Prockbiuncs, 21st dunv, 1222, 

The Ordinary Monthly Meeting of the Royal Society 
of Queensland was held in the Geology Lecture Theatre of 
the University at S pan. on Monday, 21st; July, 1222. 

His Excellency the Governor, Sir Matthew Nathan, 
P.O., G.C.M.G., attended by Oaptain Hammond, A.I 
was present and presided over a crowded audience. 

The minutes of the previous meeting were taken as 
read. 

Mr. J. 0. ilcMinn was unanimously elected to ordinary 
membership. 

Professor II. U. Richards, D.Sc., then gave an address 
on “Kosciusko: The Roof of Australia,” in which the 
parts played by Stradecki, W. B. Oiarke, Von Londonfold, 
Helms and David in elucidating the geological and glacial 
history wore pointed out; also the more recent work of 
E. 0. Andrews and Griffith Tavior, and its signilicanee, 
was indicated. The geological history of the Kosciusko 
mass, (‘specially in its relationship 1o the surrounding 
country, was considered; also the glaciation to which the 
area has been subjected. By means of lantern slides and 
blackboard diagrams the topography and glacial features 
were illustrated. 

x 

On the motion of Dr. II. I. Jenson and Air. A. J. 
Thynne, supported hy'IIis Excellency tile Governor, a vote 
of' thanks was extended to the lecturer. 
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Abstract of Proceedings, 31st August, 1922, 

The Ordinary Monthly Meeting of the Royal Society 
of Queensland was held in the Geology Lecture Theatre of 
the University at 8 pan. on Thursday, 31st August, 1922. 

The President, Professor II. J. Priestley, M.A., in the 
chair. 

The minutes of the previous monthly meeting were 
read and confirmed. 

Mr. P. A. L. Dunne, who was a member of the party 
which established the cyclone-warning station on Willis 
Island, exhibited a large number of specimens, including 
shells and corals collected during his visit, and gave a 
general account of conditions on the island. Professor 
Richards commented on Mr. Dunne s exhibit. 

Professor H. G. Richards, D.Hc., read a paper entitled 
“Anorthoelase Basalt from Mapleton, Blaekall Range, 
South-eastern Queensland.’' The roek described is the first 
basic alkaline lava containing anorthoelase described from 
Queensland. It occurs near the head of the Mapleton Falls, 
2 miles south-west of Mapleton. The How has abundant 
lozenge-shaped phenoerysts of anorthoelase, and rests on top 
of an olivine basalt. It is Upper Gainozoic in age, and is the 
concluding effusion of the most recent volcanic* activity. 
Chemically it differs from the normal basalts forming the 
Blaekall Range in having lower alumina, more iron oxides, 
less magnesia, considerably less lime, more soda, and twice 
as much potash. It has chemical characters similar to those 
of an oligoelase basalt from Spicer’s Peak, Main Range, 
and of a basalt from Mount Lindsay, Macpherson Range, 
The Spicer’s Peak basalt is the concluding effusion of the 
Upper Gainozoic activity, and the Mount Lindsay basalt 
of the Lower Gainozoic activity. The similarity of these 
concluding flows and their departure from the normal seem 
to be more than a coincidence. Dr. E. 0. Marks and Mr. 
J. II. Reid discussed the paper. 

Mr. J. II. Reid read a paper entitled “A Note on the 
Walloon Jurassic Flora.” The author concludes:—(1) 
That Thinnfeldiu , the predominant genus of the Ipswich 
beds, appears to be practically, if not absolutely, absent 
from the Walloon in the Morcton and Roma Districts; (2) 
that the large-leaved TieniopteridiB, as well as T. Temson - 
Woods'! and T. Dvnstani , similarly <3o not ascend into the 
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Walloon as Tar as wo know, this genus being only repre- 
son ted (though in great abundance) so far by T. s/miuUiia; 
(d) that ('Utdophh his auvlrahs is predominant in the 
Walloon. Professor Richards, S)r. Marks, and Mr, Bryan 
discussed the pa pin*. 

A paper by Airs. 15. 15. Urey, F.L.K., entitled “Notes 
on Species of Magitta Collected during a Voyage from 
England to Australia, 15 was tabled and taken as read. 


Abstract of Proceedings, 20th September, 1b22. 

The Ordinary Monthly Meeting of the Royal Society 
of Queensland was held in the Geology Lecture Theatre of 
the University at 8 pan. on Tuesday, 26th September, 1022. 

The President, Prof. II. J. Priestley, ALA., in the chair. 

The minutes of the previous monthly meeting wore 
read and confirmed. 

The following papers were tabled and taken as read 

By Prof. T. II. Johnston, ALA., D.Se>, and 0. W. 
Tiegs, ALSe.: “New and Known ftarcophagid Flies. 55 In 
this paper two new species are described, and a new genus 
proposed for the reception of a previously-named species. 
Additional locality records are given for many other species 
belonging to this family of blowflies. 

By Prof. T. N. Johnston and G. IT, Hardy: “A 
Synonymic List of Some Described Australian OalHphorino 
Flies. 55 The paper records the results of an attempt to 
elucidate the abundant synonymy which exists in regard to 
the commonest Australian Calliphorine blowflies. 

Mr. H. A. Longman, F.L.S., exhibited (1) the skin 
and skull of an albino wallaby, Macropus dorsalis, donated 
to the Queensland Alnseum by Air. B. D. Wearne, 
Biggenden; (2) a very large cuttle bone collected by him¬ 
self on Stradbroke Island, the dimensions of which were; 
Maximum length (not quite complete), 487 mm.; maximum 
breadth (incomplete), 158 mm. The specimen was com¬ 
pared with Pilsbry 5 s Sepia her elites, but probably 
represents a distinct species. 
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Mr. 0. T. White, F.L.S., delivered a lecture entitled 
4 'The Eucalypts of the Brisbane District. 75 lie stated that 
the Euealypts were distinctly Australian trees. Although 
a, few North Australian species spread to New Guinea, 
Timor, and the Philippine Islands, there was no country 
other than Australia with endemic species of the genus. 
The genus Eucalyptus probably contains about 350 species. 
Of these, between seventy and eighty occur in Queensland, 
and twenty-one species are to be found growing within 
about a 10-mile radius of the City of Brisbane. The species 
occurring about Brisbane can be classified for practical 
purposes into five groups: (1) Gums proper or smooth- 
barked trees, six species, Eucalyptus Jimnastoma var. 
micrantha (Scribbly Gum), E. tereticornis (Blue.Gum), E, 
propinqua (Grey Gum), E. Nccanu (Narrow-leaved Blue 
Gum), E. metadata (Spotted Gum), and E. sahgna (Flooded 
Gum) ; (2) the stringy barks and mahoganies, seven specie^ 
'E. acmenioklcs (Yellow Stringybark), E. acmenioidcs var, 
carnca■ (Yellow Stringybark), E. umbra, E. eugenioides 
(White Stringybark), E. rcsinifera (Red Stringybark), E t 
Bailey ana, E. Planch oniana and E. Microcorys (Tallow 
wood) ; (3) the ironbarks, loiir species, E. pamculata (Grey 
Ironbark), E. crcbra (Narrow-leaved Ironbark), E, 
siderophloia (Broad-leaved Ironbark), and E. melanophloia 
(Silver-leaved Ironbark); (4) the boxes, one species, E, 
hemiphloia (Gum-topped Box); and (5) the Bloodwoods, 
■three species, E. corymbosa (Red Bloodwood), E. 
trachyphloia (White Bloodwood) and E. tesselaris 
(Moreton Bay Ash). A vote of thanks was accorded the 
lecturer on the motion of .Prof. Richards, seconded by Dr. 
E. 0. Marks, and supported by Prof. Johnston and Messrs. 
Longman, Swamvick, and Bennett. 


Abstract of Proceedings, 30th October, 1922. 

The Ordinary Monthly Meeting of the Royal Society 
of Queensland was held in the Geology Lecture Theatre of 
the University at 8 pun. on Monday, 30th October, 1922. 

The President, Prof. II. J. Priestley, M.A., in the chair. 

The minutes of the previous monthly meeting were 
read and confirmed. 




XVI 


ABSTRACT OF PROCEEDINGS. 


Mr. II. A. Longman, F.L.S., exhibited a single, large 
fossil vertebra recently found near Dalby by Mr. Thus. 
Jack, who donated it to the Queensland Museum. lie 
identified it as one of the eaudals of Megalania prised, an 
ally of the monitor lizards or 44 goannas' ’ of to-day, hut which 
was about 18 feet in length. 

Mr. W. H. Bryan, M.Se., exhibited a fossil specimen 
of a species of the class Equisetales which was found in the 
Brisbane tuff at Morningside by Miss Moxon. 

Prof. IL C. Richards, I).Sc., read a paper entitled, 4 ‘An 
Unusual Rhyolite from the Blackall Range.” The rhyolite, 
which is at least 1,000 feet thick, forms the Bon Accord 
Falls in Skene's Creek and the Narrows in the Obi Obi 
Creek. Chemically the rock is very remarkable, and a 
comparison with other analyses shows that it is one of the 
most acid lavas yet recorded. Its high silica content of 
over 85 per cent., together with its low alumina content, of 
about 5-J per cent., show its remarkable chemical characters. 
It is believed that heated waters containing silica, carbonic 
acid gas, &e., have been responsible for the alteration of the 
original rhyolite, and that these waters are of magmatic 
origin, and acted during the last stages of cooling down of 
the lava. The term deuteric has been given to these 
reactions by Sederholm, and they are believed to be much 
.more common than hitherto understood. 

Messrs, W. TI. Bryan, E. II. Gurney, F. Bennett, and 
Dr. E. 0. Marks took part in the subsequent discussion. 


Abstract of Proceedings, 24th November, 1922, 

The Ordinary Monthly Meeting of the Royal Society 
of Queensland was held in conjunction with that of the 
Royal Geographical Society of Australasia (Queensland) 
in the Geology Lecture Theatre of the University at 8 p.m. 
On Friday, 24th November, 1922. 

His Excellency Sir Matthew Nathan, P.C., G.C.M.G., 
presided. 

The minutes of the last meeting were taken as read. 

* Sir Matthew Nathan and. Professor II. J. Priestley 
referred appreciatively to the scientific vyork ..of Professor 
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T. H. Johnston and to his active interest in the Royal 
Society and the Royal Geographical Society, and deeply 
regretted his departure from the State. 

Drs. R. W. Cilento and S. Fancourt McDonald were 
nominated for ordinary membership. 

Professor F. Wood-Jones, D.Sc., M.B., B.S., delivered 
a lecture on “Corals/’ giving a lucid exposition of his 
researches at the Coeos-Iveeling atoll. 

A vote of thanks to the lecturer was proposed by 
Prof. Richards, seconded by Prof. Johnston, supported by 
His Excellency, and carried by acclamation. Reference 
was made to the important work to be undertaken by the 
Barrier Reef Research Committee, and the hope was 
expressed that Prof. Wood-Jones would be able to take an 
active part in some phase of its activities. 

A paper by Mr. W. D. Francis, entitled “Some Charac¬ 
teristics of Queensland Rain Forests and Rain-Forest 
Trees/’ was tabled and taken as read. 
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Presidential Address. 

By H. J. Priestley, M.A. 

(0(lir,( red before the Royal Society of Queensland, 
26th March , 1923.) 

Before proceeding with the main topic of my address, 
[ should like to xefor to three matters mentioned in the 
Annual Report. 

You will have noticed liow large a proportion of our 
annua! expenditure is devoted to printing. Like all other 
scientific societies we are badly hit by the increased cost 
of publication, and I would urge on members the need for 
continued efforts to maintain and increase cm resources. 

A gratifying feature of last year's work is the eo-opera- 
thm between our Society and the Royal Geographical 
Society. It is to be hoped that we may see a gradual 
drawing together for mutual support of all kindred societies 
in Brisbane. In such a way we might diminish the evils of 
isolation, serious everywhere, bur especially serious in a city 
far from the main centres of intellectual activity. 

During the past } ear we have lost by death two 
ordinary members and one corresponding member of the 
Society—Dr. Alfred Sutton, Mr. James Johnston, and 
Professor J, A, Pollock. 

At the outbreak of war in 1914 Dr. Sutton was 
principal medical officer of the Queensland Military 
District He left Australia with the first expeditionary 
force as Lieutenant-Colonel in command of the Third Field 
Ambulance, and was pi*csent at the landing on Gallipoli. 
For his services throughout rhe war he was appointed a 
Companion of the Orders of the Bath and St. Michael and 
St. George, and a Knight of Grace of the Order of St. John 
of Jerusalem. 

Mr. James Johnston entered the service of the Depart¬ 
ment of Public Instruction in 1881 as a pupil teacher at 
Warner. He served as assistant teacher at Warner and 
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Fortitude Valley, and liead teacher ,u Aramac, Hum Vale, 
A.shgrove, Kangaroo Point, Btniduberg. and Townsville, 
lie became a district inspector in damnify, 1911, and 
continued his work in that cnpncilj till his death iast 
September. 

I’rofe.-sor Pollock was appointed to the Chair of 
Phy.sies in the University of Sydney in 1890. He did not 
confine his energies to liis own department or his own 
University, but was always willing ro bear his share of tin* 
general seientifie work oi' Australia. He was a Fellow of 
the lloval Society of Loudon, and an ox-President of the 
Royal Society of New South Wales and of Section A of the 
Australasian Association. Many of us who worked with 
him at the meetings of the Association will always remember 
with gratitude the encouragement which he gave to those 
younger and less experienced than himself. During the 
war Professor Pollock did valuable work at the Front in 
connection with practical applications of the theory of 
sound. 

ON TUB DEVELOPMENT OF SCIENTIFIC 
THOUGHT. 

During a visit to England some three years ago it was 
my privilege to dine with one of the most distinguished 
living mathematicians. In the course of conversation we 
discussed the published proceedings of a celebrated mathe¬ 
matical society, and my host said, ‘•'What 1 object to in 
that publication is that only once in six months does it 
contain a paper that a man can uudei stand. ’ ’ This remark 
emphasizes a great difficulty and a great danger in modern 
scientific work. Recent advances ha\c been so varied and 
so rapid that no man can keep in touch with all develop¬ 
ments, even in one branch of science alone. We are 
compelled to specialize and our sphere of work is confined 
to a comparatively small region of One of the main subdivi¬ 
sions of science. It is sometimes advisable, however, to 
turn from the cultivation of our own small fields and look 
out over the landscape as a whole. Accordingly I propose 
to-night to direct your attention to some points in the past 
history of scientific thought and to a danger which appears 
to underlie some of the modern work. 

It is frequently asserted that Greek Science was based' 
on metaphysical calculations unchecked by experiment or 
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observation. Lika most other geueralizaiions this embodies 
an element of truth, but, if mlerpmted too literally, it is 
apt lo be misleading. Lumet, in his history of Early 
Greek Philosophy, aeeounts i*ot* the origin of the idea in 
the Lad that the records we possess are mainly statements 
of results. These 4 by themselves, without any indication 
of the methods by which they were obtained, certainly 
convey the impression that they were dogmatically asserted 
opinions. We know, however, that the Greeks had at their 
disposal a large body of observational facts obtained by 
the Ghaldman astronomers and the Egyptian surveyors. 
Furthermore, there are indications that opinions that at 
first sight appear to be fallacious metaphysical assump¬ 
tions are, in aclual fact, erroneous deductions from 
accurate observation. For example, Xenophanes asserts 
that "Gill things are earth and water.” We might be 
templed to take this as evidence of the Greek tendency to 
formulate a system of Natural Philosophy based on arbi¬ 
trary assumption, were it not for the fact that we have 
other records in which it is stated that “ Xenophanes said 
that a mixture of the earth with the sea is taking place 
and that it is gradually being dissolved by the moisture. 
Tie says that he has the following proof of this:—Shells 
are found in midland districts and on hills; and he says 
that in the quarries at Syracuse has been found the 
imprint of a fish and of seaweed, at Paros the form of an 
anchovy in the depth of the stone, and at Malta fiat 
impressions of all marine animals.” 

From this it appears that his assertion was not based 
on mere assumption but was a faulty deduction from 
observation. 

As another example, consider a view of eclipses that 
was current in the early days of Greek Astronomy: The 
sun is a bowl full of burning material which normally has 
its concave side towards us, but which is occasionally 
reversed. This is not a wholly unreasonable interpretation 
of observed phenomena in the infancy of scientific thought; 
the prominences visible during a solar eclipse might quite 
well be taken for flames showing over the edge of the 
inverted bowl. 

It is certain, then, that in some cases Greek scientific 
views arose as interpretations of experimental evidence; 
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interpretations, it is true, which appear fanciful and extrava¬ 
gant in the lighl of modern knowledge but which were not 
unreasonable at the lime they were put forward. It may 
quite well be argued that Greek scientific method was not, as 
is commonly believed, pure metaphysical speculation, but 
rather the modern method in its early stages of development. 
The formulation of hypotheses to explain observations, one of 
the main features of modern work, was certainly practised 
by the Greeks and probably originated with them; for 
there is nothing to suggest that Habylonian or Egyptian 
science was anything more than an accumulation of 
observed, facts. It should be borne in mind, however, that 
the Greek showed little sign of realizing the necessity of 
step-by-stop progress. Throughout the whole course of 
Greek Natural Science we find a tendency to base a big 
generalization on a few observations; there is very little 
of that gradual building up of scientific theory that is 
characteristic of modern work, but there are constant 
attempts to pass from preliminary observation to final law 
of nature by great flights of the imagination. Science in 
its early days was afflicted by that common infirmity of 
youth, the desire to hurry on to the goal by short cuts; 
it was not until age and experience added caution and 
hard work to the brilliance and enthusiasm of youth that 
any lasting progress was made, ft seems probable, how¬ 
ever, that the main cause of the ultimate sterility of 
Greek Science was not so much rashness in the formulation 
of hypotheses as failure to chock hypotheses by means of 
further observation or experiment, it is not strictly true 
to say that the dost experiment was absolutely unknown, 
but it is certain that it was rare; in its absence hypotheses 
were apt to become extravagant, and, moreover, their 
authors were forced back on to metaphysical arguments 
in defence of them. Thus metaphysics gradually expelled 
experience from scientific work till, in the Middle Ages, 
feeiefiee was practically smothered under a mass of meaning- 
less verbiage which had little relationship to reality. 

Yet while realizing this the modern scientist should 
be cautious in his criticism of his predecessors in ancient 
or mediaeval times. It is easy nowadays to laugh at the 
old h|ea that the circle is the only perfect curve and 
tnerelpre the paths of the planets must be described in 
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terms of eireular motion,; an idea from which even Kepler 
found it hard to break away and which hindered the 
development of Astronomy; but it is not a great time since 
Biology and Geology were handicapped by a universal 
belief* in the literal truth of the early chapters of Genesis, 
and at the present day Einstein is assailed with arguments 
based on the assumption of the objective reality of the 
Aether. 

The reaction against the barren metaphysical science 
of the Middle Ages set in towards the end of the sixteenth 
century and gradually gathered strength. The state of 
affairs in the early eighteenth century is well shewn up 
in the editor’s preface to the second edition of Newton’s 
Principal, published in 1713. In this preface Cotes, 
Pluniian Professor of Astronomy and Experimental Phil¬ 
osophy in the University of Cambridge, summarizes the 
methods of the old and new schools oL‘ thought, and refers 
in addition to a third school occupying an intermediate 
position. That the new views bad not found universal 
acceptance is evident from the fact that be considers it 
advisable to devote considerable space to a ’refutation of 
the Cartesian Vortex Hypothesis. In view of the light 
thrown on the scientific thought of Newton’s day by this 
preface, I ask your attention to a somewhat free translation 
of some extracts. 

“Students of Physics can be divided into three classes. 
For there are some who attribute, specific and occult 
qualities to the several species of things from whence 
they derive, 1 know not by what process of reasoning, the 
behaviour of individual bodies. Herein is found the whole 
doctrine of the schoolmen, derived from Aristotle and the 
Peripatetics; they assert that each individual effect arises 
from the special natures of bodies; the origin of those 
natures they do not tell and hence they teach us nothing. 
Since all is in the names of things, not in the things them¬ 
selves, we can allow that they have found a certain 
philosophical language, but they have given us no 
Philosophy. 

“Others, again, have hoped to gain credit for better 
discretion by rejecting this useless accumulation of words. 
They maintain that there is a universal homogeneous'matter- 
and that' all variety of 1 types which is observable in bodies 
arises from the simplest and easily understood relationships. 
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of their component particles. Indeed, a certain advance 
is made hero, passing from simpler to more complex phe¬ 
nomena, if to these particles they attribute no relationships 
other than those shewn in Nature. But when they take 
on themselves to postulate arbitrary unknown shapes and 
■sizes and doubtful positions and motions, and further to 
invent some occult fluid, freely permeating bodies, endowed 
with perfect mobility and disturbed by occult motions; 
then are they given over to dreams, to the neglect of the 
real nature of things which, truly, is sought in vain by 
fallacious guesses seeing that it can with difficulty be 
studied by means of the most careful observations. Those 
who base their investigations on hypothesis, even if they 
then proceed ‘most accurately according to the Laws of 
Mechanics, may he said to concoct fables, neat perhaps 
and beautiful but fables nevertheless. 

“There remains the third school, which concerns itself 
with Experimental Philosophy. Its members attempt to 
■derive the causes of all things from the simplest principles 
possible but they admit as a principle nothing that is not 
given by observed phenomena. They do not invent 
hypotheses and, introduce them into Physics except as 
propositions into whose truth they must inquire. Their 
method falls into two divisions, one Analytic the other 
Synthetic. The forces of Nature and the simpler laws 
of forces are deduced by analysis of certain selected phe¬ 
nomena, and from them is found by synthesis the nature 
of the remainder. ’ ? 

The method outlined in the last paragraph shews the 
main characteristics of modern scientific method; the 
selection of the more outstanding results of observation 
for detached analysis, the formulation of a provisional 
hypothesis as a possible explanation the validity of which 
is to be tested further, the application of results obtained 
from the simpler problems in the building up of a general 
#ieory covering more complex cases, are all in keeping 
wilih our present-day views. It shews a marked advance 
o|i the earlier method of attempting to pass in one bound 
from ofeserya;tion to general theory. 

The need to proceed carefully to the hypothesis after 
preliminary analysis and selection of data had been shown 
by the failure of the old ways; the possibility of so doing 
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had pome with the improvement in means oE observation 
and in the development of mathematical knowledge. An 
example of the importance of this progress is found in 
Kepler’s work. Kepler’s laws of planetary motion arose 
from his study of the observations of Mars recorded by 
Tycho Brahe, in whose observatory he was an assistant. 
At the beginning of the work, under the sway of the old 
idea of the perfect circular motion, lie attempted to 
describe the motion of the planet by means of opieyelics 
and very nearly succeeded. In bis own account of his 
investigations we read:— 

“Since the divine goodness lias given to us Tycho 
Brahe, a most careful observer, from whose observations 
the error of 8' is shown in this calculation, it is right that 
we should with gratitude recognize and make use of this 
gift of God. For if I could have treated 8' of longitude 
as negligible I should have already corrected sufficiently 
the hypothesis discovered in Chapter XVI; but as they 
could not be neglected, these 8' alone have led the way 
towards the complete reformation of Astronomy.” 

Thus Kepler was warned off his epicyclic hypothesis 
by a discrepancy of eight minutes between calculated and 
observed results, an amount that could not have been 
detected by any Greek observer. Furthermore, his final 
explanation was in terms of the ellipse, a curve discovered 
by the Greek geometers, certainly, but unknown before 
metaphysics had obtained its hold on Greek Science. 

The fact that he arrived at a law that could not 
have been obtained by a Greek astronomer does not neces¬ 
sarily imply the superiority of his method, but may have 
arisen from the superiority of the means at his disposal. 

The detailed analysis of observations involved in the 
new scientific method required much description of 
phenomena and thereby caused an all-important change 
in the viewpoint of the scientific world. The question 
“Why” had dominated the older thought, but emphasis 
now was placed on the question “How.” It is unlikely 
that Newton and his contemporaries had adopted our 
modern view that the 9 business of Science is to give an 
ordered description of phenomena and has no concern 
with first causes; but it is certain that they realized that 
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adequate ordered description must provide the starting 
point of any further investigation- Home passages in 
Newton's Prineipia have a distinctly modern ring; in 
particular the notes on the definitions show that many 
terms are intended to embody brief descriptions and carry 
no physical significance. For example, consider this 
passage 

"I use the terms ‘attraction’ and 'impulse’ in the 
sense of ‘source of acceleration’ and 'source of motion.’ 
I rise 'attraction,’ 'impulse,’ 'tendency towards a centre,’ 
indifferently and as mutually interchangeable; these are 
to he understood not as physical but as mathematical con¬ 
cepts. Hence, let the reader beware oE thinking that when 
I speak of 'the attraction of a centre’ or ‘central forces’ 
I mean to imply any particular mode of action, or physical 
cause, or to attribute real physical powers to the centres 
(which arc mathematical points).” 

This quotation provides the key to the whole scheme 
of the Prineipia. The first two books are concerned with 
a mathematical description of a certain type of motion, 
and the third book discusses various problems in connec¬ 
tion with the motion of the planets, moon and comets, 
tidal phenomena, and the precession of the equinoxes. 
These are all explained in terms of gravitational forces 
corresponding to the "attractions” of the first two books, 
thus fhe whole work is devoted to the investigation of how 
our system moves. To extend the inquiry to the cause of 
this motion, it would first be necessary to pass from gravity 
ar a convenient name to denote a source oE acceleration 
towards a material particle, to gravity as an agency causing 
that acceleration by definitely explained means. 

Newton saw that this transition could not' be made .by 
means of further study of his phenomena, and, true to the 
mew'ideals of science, he refused to make it in any other 
way., The final Scholium to the Prineipia contains this 
massage:— 

v'-/‘*1' have not been able to deduce the reason of these 
properties of Gravity from the phenomena and I frame 
whatever is not dedueible from 
phenomena must be called hypothesis* and hypotheses 
whether'''metaphy^al, br physical, or oi qcenlf qualities. 
#T have no pitch m Experimental Philosophy. 
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In this Philosophy propositions are to be deduced from 
phenomena and generalized by induction. 

It is sufficient for us that Gravity exists and, acting 
according* to the laws we have put forward, is adequate 
to explain the motions of the heavenly bodies and the sea.” 

I have given these extracts from the Prineipia to 
illustrate the change of opinion as to the function of 
Science. The change of method is brought out more 
dearly by a consideration of the history of the origin of 
Newton’s great work. Tycho Brahe had accumulated by 
observation a mass of data on the positions of the planets; 
Kepler, starting from the hypothesis that the path of Mars 
is an epieydie, failed to account for observed facts and 
formulated the elliptic hypothesis. This covered the facts 
as far as Mars was concerned, so he extended it by a 
tentative assumption that all the planetary orbits are 
ellipses with the sun at one focus. This generalization 
was found to fit the facts and was enunciated in 1609 as 
Kepler’s First .Law, The second law appeared in the same 
year and the third ten years later. In 1638 Galileo pub¬ 
lished his Dialogues on Two New Sciences, which contained 
the results of his work on falling bodies. The immediate 
result was the concentration of the scientific world on the 
problem of Gravitation. 

Halley, 'Wren, Huygens, and Hooke all attacked the 
subject. Assuming tentatively that the planets were kept 
in their elliptic orbits by a force of the same nature as that 
causing bodies to fall to the earth, and, simplifying their 
problem by assuming circular in place of elliptic orbits, 
they deduced from Kepler’s Third Law that the attraction 
of the sun or earth on an external body must vary inversely 
as the square of the distance between the attracted and 
attracting masses. In passing we might notice here two 
characteristics of the new method; the attempt to find a 
single explanation of apparently different but possibly 
related phenomena; and the simplification of the problem 
by ignoring temporarily certain of the data, in this par¬ 
ticular case the ellipticity of the orbit. The first is in accord¬ 
ance with the accepted “Rule,” which was afterwards 
enunciated in the Prineipia, “No more natural causes are 
to be admitted than are sufficient to account for the phe¬ 
nomena”; -the second follows the practice adopted by 
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Kepler in concentrating on one planet, Mars, before 
attempting to describe the. motion of all. Tins law oL 
attraction derived from the simplified problem could bo 
nothing more than a tentative suggestion. This was 
realized by its authors, who attempted lo establish it more 
firmly by mathematical proof that under sueh a. law and 
such a law only could Kepler’s Laws be. trine In this 
attempt they evidently failed, for in August 1684 Halley 
visited Cambridge to consult Newton on the subject. 

The particular question to which he wanted an answer 
was, “What is the path of a planet, under the inverse square 
law?” Newton had already attacked the problem and 
promised to send him a proof of the fact, discovered in 
1079, that the path is an ellipse. On receiving this docu¬ 
ment. in November, Halley was so impressed with its 
importance that he made a special journey to Cambridge 
to persuade Newton to attack the whole, problem of gravi¬ 
tation and to publish the results. The outcome was the. 
publication of the Principia in 1087. 

I have given you this brief summary of the history of 
the Principia because it provides an excellent illustration 
of scientific method. We might notice again the main 
features: the careful accumulation of data by Tycho Brahe 
followed by the analysis and concise summary of the facts 
by Kepler; the realization of the possible connection 
between the fall of bodies to the earth and the planetary 
motions; the. framing of a tentative hypothesis suggested 
by a simplified problem, and finally a verification of the 
hypothesis by working out its implications and comparing 
them with the results of observation. 

Before leaving this page of the history of Science, 1 
would call your attention to the part played by Halley. 
Edmund Halley is generally known from las prediction 
of the return of the comet which bears his name; his great 
claim to the gratitude of the scientific world lies in his 
labours in connection with the Principia. Newton was 
notoriously reluctant to publish his work, and it is to Halley 
that the Principia owes its existence, as is shown in 
Newton’s own preface— 

“In producing this Edmund Halley, that man of 
great intellect and learning, laboured most earnestly. Not 
only did he correct the proofs and get the type engraved, 
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but he was tlio originator of the whole work. For when 
I had shown him that I had discovered the nature of the 
motion of tlio (celestial bodies he never erased to ask me to 
communicate if to the Eoyal Society; till at last he 
succeeded hy his importunity and kindly encouragement 
in making me think of publication. ” 

“We know from other sources that Halley bore a large 
part of the cost of publication and dropped his own 
researches for a year or two in order to keep Newton up 
to the mark and push the great work through the press. 
The -world owes much to the genius of Newton* but it owes 
no less to the perseverance, generosity, and self-sacrifice 
of Halley. 

Two facts stand out in the above outline of the 
development of scientific thought: the sterility of medieval 
science under a weight of metaphysical speculation, and 
the fertility restored by a return to experience which in 
less than a century produced the Principia. In view of 
those facts it was natural that subsequent developments 
should be characterized by a distrust of metaphysics. In 
the light of recent research, however, it appears that a 
wrong attitude to metaphysical questions may again lead 
to the stagnation of scientific work. We noticed, earlier 
in the evening, that one difference between ancient and 
modern science is the difference of aim; the old search 
after first causes has been replaced by attempts to formulate 
ordered descriptions. Wo no longer accept Newton ? s rule 
and reason that “no more causes arc to bo admitted than 
are sufficient to explain the phenomena, because, as the 
philosophers say, Nature does nothing in vain and it is 
vain to use many means when few will suffice. Nature is 
simple and does not run riot with superfluous causes.” 
Rather do wo accept the dictum of the French philosopher 
who said that Nature pays no heed to the difficulties of 
analysis, while at the same time w r e attempt to summarize 
our description of Nature in as few and as general state¬ 
ments as possible. Since our aim is description we are not 
concerned with the metaphysical problem of reality. The 
Newtonian scheme of Space and Time forms an adequate 
framework for the Newtonian Mechanics in terms of which 
has been built up a system of Natural Philosophy that has 
■served us for two hundred years; the question of the 
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objective reality of Space and Time, as explained in the 
well-known and oft-quoted Scholium, does not affect the 
adequacy of this system as & means of description. 

.Anaim, the -Ether provides a convenient means of 
describing electromagnetic phenomena, but the description 
is equally satisfactory whether we regard the Either as 
a mental concept or, alternatively, as an entity having real 
objective existence. 

It is certainly true that Natural Science as such has 
no concern with Metaphysics, but we must take care to 
give the correct meaning to the assertion. Metaphysical 
questions may be safely ignored as unsolved but irrelevant; 
it is dangerous to avoid them by a tacit and unconscious 
assumption of a particular solution. A besetting sin of 
the scientific worker is a tendency to assume a realist 
solution of metaphysical problems; and the tendency is all 
the more dangerous in that it is unconscious. 

Consider, for example, the idea of space. By a process 
of abstraction from observations of material bodies the 
idea is developed and refined until we have the full concept 
of a three-dimensional continuum, subject to the laws of 
Euclidean Geometry, in which material bodies exist. By 
a metaphysical assumption this is endowed with objective 
reality and immediately certain consequences follow; 
anionor others, displacements are combined by the parallelo¬ 
gram law and length becomes an intrinsic absolute property 
of material bodies. These are spoken of as facts of experi¬ 
ence: whereas they are actually the outcome of experience 
combined with certain metaphysical assumptions. Our 
direct experience indicates that length is a relation between 
object and observer which changes with change of relative 
position, but we introduce our assumptions about space 
and, by correcting for change of position, attribute absolute 
length to the object. 

Now nothing is gained by this tendency towards 
realism; absolute length as a fact of experience is of no 
more value in scientific work than absolute length as a 
convenient interpretation of experience. On the other 
hand much flexibility is lost; if we accept absolute length, 
as fact we are limited in our interpretation of further 
experience, if we look upon it as interpretation we can 
modify that interpretation as further experience demands,. 
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The tendency towards realism, which is all too common 
in the scientific world, arises mainly from the concentra¬ 
tion of individual workers on their own fields at the 
expense of due consideration of general scientific develop¬ 
ment. The scientist should take the advice so often 
tendered to politicians and social reformers—Eeacl history! 
A thoughtful study of the history of the growth of science 
reveals the arbitrary nature of our current views, which 
have been adopted for convenience, not of necessity. Since 
all the sciences are influenced by Physics, it is sufficient 
to notice the way in which physical science develops by 
mutual reaction between mathematical theory and physical 
observation. Observation suggests postulates for mathe¬ 
matical theory, and deductions from these postulates are 
tested by further observations. In order to carry out the 
tests it is necessary both to attach physical significance 
to the concepts of the mathematical theory, as Newton did 
when lie identified a physical force of gravity with his 
mathematically denned central forces, and also to decide 
on canons of interpretation of the observations. The 
arbitrary element in the latter step is apt to be overlooked; 
in fact, great man as Helmholtz was, he failed entirely to 
recognize it when he undertook his experiment to deter¬ 
mine whether space was subject to the laws of Euclidean 
Geometry. It was left to Poincare to point out, that Helm¬ 
holtz's result was susceptible of two interpretations: space 
is Euclidean and a beam of light is straight,• or space is 
non-Euelideain and a beam of light is curved. Further, 
it could not be upheld that the first interpretation must 
be taken on the grounds that Physics had already shown 
that light travelled in straight lines, for this fact was not 
a necessary conclusion from experience but merely a 
possible interpretation of experience. To return to the 
main question, when physical significance has been given 
to the mathematical theory, and when canons of interpre¬ 
tation of observations have been adopted, comparison can 
be made between theoretical and experimental results. 
Discrepancies between the two are reconciled by modifying 
the mathematical theory, the physical interpretation of 
the theory, or the interpretation of observations. By the 
constant interaction of theory and experiment a consistent 
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scheme is built up, but at no stage is any step made of 
necessity; rather is it, in Poincare\s words, “the product 
of unconscious opportunism.” 

The final test of the adequacy of the scheme as a 
description of the physical universe is consistency. 'When 
we have shown this consistency we have a theory which 
is sufficient to account for the phenomena; to deduce the 
necessity of the theory we should have to prove the fact 
that no other consistent scheme could be evolved. Thus 
Science establishes the sufficiency but not the necessity of 
its description of Nature. The common tendency is. 
however, to treat the sufficient explanation as a necessary 
description and then to materialize the concepts embodied 
in it. 

We have seen that the revival of Science was accom¬ 
panied by a change of view as to its functions. The search 
for first causes gave place to an attempt to formulate 
ordered descriptions. There is need now to realize that 
these descriptions are not accurate word pictures, but 
merely schematic representations, probably much simpli¬ 
fied, of underlying realities. As an example of the 
hindrance to the progress of Science which arises from the 
tendency to assume one particular solution of the meta¬ 
physical problem of reality, consider the history of the 
Theory of Relativity. 

In the last ten years Relativity has opened up a field 
of investigation which promises to be exceedingly fruitful. 
The experimental work from which the theory arises is 
over thirty years old, and the essential parts of the mathe¬ 
matical theory by which it is worked out have been in 
existence during the whole of that period. The delay of 
thirty years is due primarily to a failure to criticise 
the metaphysical assumptions underlying the Michelson- 
ITorley experiment. The theory of that experiment rested 
on three assumptions—the reality of the JEther, and the 
absolute meaning of the terms “length” and “period of 
duration” as applied to objects and events; the last two 
being practically equivalent to the assumptions of the 
reality and mutual independence of space and time. 
When the experiment failed in its object, the determina¬ 
tion of the velocity of the earth through the JEther, the 
scientific world turned its attention to explaining away the 
failure by modifying the properties of matter and ignored 
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the possibility of error in the metaphysical basis of the 
theory. It can be urged with some truth that this attempt 
resulted in valuable scientific progress. My point is that 
with the solution' of the metaphysical problem left open 
there were two possible lines of advance, that actually 
followed at the time and that adopted thirty years later. 
The assumption of a particular solution closed one path ; 
it is true that the path lias been reopened, but the reopen¬ 
ing was possible only after philosophical criticism had been 
introduced. The moral is obvious. The tacit assumption 
of the answers to underlying metaphysical questions 
restricts the possible paths of scientific progress; to reach, 
its full development Science must invoke the aid of 
Philosophy. 

A certain type of scientist would counter this state¬ 
ment with the assertion that he makes no metaphysical 
assumptions; he is concerned not with metaphysical reality 
but with physical reality of which the criterion is the 
possibility of measurement. This reply suggests Johnson's 
famous refutation of Berkeley's philosophy. The actual 
observations made in a scientific measurement are observa¬ 
tions of coincidences; the completion of the process of 
measurement consists in the interpretation of these 
observations, and the interpretation involves metaphysics. 
It would be foolish and unnecessary to demand that the 
scientist should solve the metaphysical problems, but he 
should at least recognize when he assumes solutions. 

This somewhat cursory survey of the history of 
scientific thought reveals two main periods: the first 
characterized by crude metaphysical speculation and com¬ 
paratively barren; the second dominated by a return to 
experience, fruitful, but restricted in outlook by uncon¬ 
scious metaphysical assumptions. The pre-relativity work 
of Mach, Poincare, and others, and the general interest 
in the foundations of science that has accompanied the 
Theory of Relativity suggest that we are entering on a 
third period in which careful experiment will be combined 
with sound philosophical criticism. 

If this be so we can anticipate a period no less fruitful 
than its predecessor, and characterized by a breadth of 
view which in the past has too often been lacking. 
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On- a Tertiary Fossil Insect Wing from 
Queensland ( Homoptera Fulgoroidea ),. 
with description of a New Genus and 
Species. 

By R. >T. Till yard, M.A., Se.D. (Cantab.), I). Sc. (Sydney), 
C.M.Z.S., F.L.S., F.E.S., Entomologist and Chief of the 
Biological Department, Cawthron Institute, Nelson, N.Z. 

(Plate I and two Text-figures.) 

(Redd Ju fore Royal Society of Queensland , 30th April, 1923) 

The beautiful fossil insect wing which forms the subject of 
this paper was discovered near Goodna, Q., by Mr. W. H. 
Bryan, M.Sc.. Lecturer in Geology at the University of 
Qiieendancl. Mr. Bryan, in sending me the fossil for descrip¬ 
tion. wrote as follows :—” The specimen was collected by me 
from the Tertiary beds at Rcdbank Plains, near Goodna, at 
the same spot and from the same horizon as your Reports mites 
balli , described on pp. 44-45, Queensland Geol. Survey Publ. 
No. 253. and figured on Plate 3. Associated wit'll these 
wings ore a fairly rich fish fauna and a number of well-pre¬ 
served dicotyledonous plants.* ? 

With regard to the age of the beds in which the fossil 
was found, there is some doubt, owing to lack of evidence of 
any Pleistocene glaciation and the absence of fossiliferous 
marine beds in the series : but the presence immediately beneath 
these beds of vesicular trachyte, which Professor Richards 
regards tentatively as belonging to his Middle Division of the 
Tertiary Volcanies of Queensland, suggests a Miocene age 
for the fossiliferous beds themselves. 

The fossil wing might at first sight- be taken for one of the 
Psycliopsid iaeewings, owing to its great breadth, its general 
shape, and the density of its venation. But examination 
under a low power proves at once that it belongs to the family 
Ricaniidse of the Fulgoroid Homoptera, and is very closely 
allied to the recent Australian genus Scolypopa Stal, of whicli 
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one species. S. australis (Walker), is the very common Passion- 
Vine Hopper of Eastern Australia, an insect very common 
throughout Queensland and the warmer parts of New South 
Wales. There is, indeed, no reason for not accepting the strong 
probability that, in this new fossil find, we have actually a species 
which was the direct ancestor of our common Scolypopa. 

In order to facilitate comparison of the fossil and recent 
types, I have given in Text-fig. 1 a careful drawing of the 
actual fossil wing, which is practically complete except for the 
absence of the clavus or anal area, and in Text-fig. 2 a similar 
drawing of the fore wing of Scolypopa australis (Walker). The 
fossil requires a new genus for its reception, and I propose to 
name it Scolypopites bryani n.g. et sp., the generic name 
indicating its close affinity to Scolypopa. and the specific name 
being a dedication to its discoverer, who is to be heartily 
congratulated on his find. A comparison of the venational 
scheme of the two genera will be found attached to the generic 
definition. 


Order HEMTPTERA. 

Sub-order HOMOPTERA. 

Superfamily FULGOROIDEA. 

Family RICANII1AE. 

Genus SCOLYPOPITES n.g. 

Insects of the general build and facies of Scolypopa StSl, 
with very broad, closely-veined forewings. Venational scheme 
very similar to that of Scolypopa , but more primitive in the 
following characters :— 

(1) Sc. not so strong a vein as E. and only reaching to a 
little beyond the middle of the costal margin. 

(2) M and E not completely fused at bases. 

(3) Of the two gradate series of cross-veins found 
complete in Scolypopa , only- the outer or marginal 
one is present in Scolypopites n.g. 

As in the Psychopsid and Osmylid Lace wings, 
this gradate series divides the -wing into a central 
" disc and an outer marginal area. In Scoly¬ 
popites n.g. there are numerous weakly formed 
and irregularly placed cross-veins within the disc. 

r.s.— c. 
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Text-figure 1 :— -Scot ypu pile* hryanl n.g. et sp. Fore wing (x- (j). 
The missing elavus is restored by dotted lines. 1 A, 2A, tlie two anal 
veins, forming the el aval Y-vein ; Cm, cubitus; Cu 1 , its upper branch ; 
Cun, its lower branch, the vena dividend ; M, media, with its four main 
brandies, to YI 4 ; R x , main stem of radius ; Rs, radial sector, branching 
into I~i 2 -r 3 ami R 4 -r 5 ; 8c, subcosta. Tertiary (? Upper Miocene) of 
< ioodna, Q. 



Text-figure 2 :—Seolypopa atwtralh (Walker). Forewing (x 11 „ 
For comparison with Text-figure 1, which see for venational notation. 
(Actual size, 8 mm. long by 5 mm. wide). Recent, Eastern Australia, 
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Plate I 



Face page 10, 


Scolypopitcs liryani, Tillyard, n.g. et sp. 
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Iii Scolypopa St c il, all these have been eliminated 
with the exception of a complete set which forms 
a second or disced- gradate series, and one or two 
more basally situated between M and Cu. 

(4) In Scol]j]) 0 ])itcs n.g., Rs is strongly branched not far 
from its origin. In Scolypopa Stfd, Es. is either 
reduced to a simple vein, as in Text-fig. 2, or it 
does not branch until about midway along the 
wing. 

(5) The manner of branching of M and Cu 1 in Scolypopa 

is very variable. Text-fig. 2 is taken from a speci¬ 
men in which the branching of M. is trifurcate, as 
in the fossil. Many specimens, however, show the 
two veins M labelled M ;J and M 4 arising from a single 
stem which is itself a dichotomy with the vein 
marked Mj f 2 ; it is for this reason that these 
veins are so named. I think, therefore, that the 
trifurcate forking of M in Scolypopites n.g. may be 
only an individual character of this particular 
wing, and so I do not propose to include it in the 
generic definition. For the same reason I omit 
mention of the particular form of branching of Gu 1 
and its manner of connection wfith M 4 , since these 
also are highly variable in Scolypopa. 


Genotype :—Scolypopites bryani n. sp. 

Horizon :—Tertiary Beds (probably Upper Miocene) of 
Goodna, Queensland. 

Scolypopites bryani n. sp. 

(Plate I and Text-fig. 1.) 

The fossil consists of the tegmen or fore wing only, well 
preserved, but with the clavus or anal area entirely absent, 
as is very usually the case with fossil Homoptera, owing to the 
deepness of the impression of the vena dividens (Cu 2 ), which 
causes the wing membrane to split, so that the clavus usually 
drifts away from the rest of the wing and becomes fossilised 
by itself. Total length 15 mm. ; greatest breadth (measured from 
tornus to costa at right angles to the latter), 9-5 mm. The 
impression is on a dark ochreous-brown sandstone rock, rather 
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soft; the outlines of most of the veins are distinct, but the 
impression is slightly blurred here and there. Dotted portions 
of R x and Cu in Text-fig. 1 indicate restorations where the 
impression is not clearly visible. 

The principal specific characters are as follows :—The large 
size, the length and breadth being almost twice that of Scoly- 
popa australis, and very much larger than usual for the family. 
In the venation, the very strong basal arching of the costa, 
and its slight waviness beyond the end of Sc ; the less rounded 
apex compared with that of Scolypopa australis ; the greater 
number and closeness of the costal and marginal veinlets, and 
-the larger number of forkings of most of the principal branches 
of the main veins : also the weakness' of the closure of the disc 
from the end of Sc to the top of the marginal gradate series 
near the apex. 

The clavus has been restored, in Text-fig. 1, much on the 
lines of that of Scolypopa australis Stal. Weak irregular cross¬ 
veins, little more than mere impressions on the membrane, are 
generally present in the clavus of this species, and may well 
have been present also in the clavus of the fossil, but it has not 
been thought worth while to indicate such in Text-fig. 1. For 
a full comparison of the two types of venation, see Text-figs. 
1 and 2. 

Type :—Unique holotype fore wing, in Coll. Geol. Dept., 
University of Queensland. 

In conclusion, I wish to thank Mr, W. C. Davies, Curator 
of the Oawthron Institute, for the excellent photographic 
enlargement of the fossil wing from which the Plate has been 
prepared ; owing to the dark-brownish colour of the rock it 
proved by no means an easy task to photograph this specimen. 

Oawthron Institute, Nelson, N.Z., 

Dec. 11th, 1922. 



LIFE-CYCLE OF CERTAIN AUSTRALIAN BLOWFLIES. 21 


Observations regarding the Life-Cycle of 
Certain Australian Blowflies. 

By Professor T. Harvey Johnston. M.A.. _D.Sc., University. 

Adelaide ; and G. H. Hardy. Walter and Eliza Hall 

Fellow in Economic Biology, University, Brisbane. 

(Read before, Royal Society of Queensland , 30th April, 1923) 

Experiments in breeding blowflies previously carried out 
in the biological laboratory of the University, Brisbane, by 
Johnston and Tiegs, showed variations in regard to the duration 
of different stages in their life-cycle, and in order to collect 
additional data upon this subject similar flies have now been 
bred in larger numbers than previously. 

Decomposing meat was exposed for a period of from six 
to eight hours on certain selected days during the present 
summer (1922-23), so that hies in the neighbourhood might be 
attracted to the carrion and perhaps oviposit thereon. The 
material was then transferred to an insectarium and completely 
isolated from further infestation. Each day such larvae as had 
left the meat to pupate and had buried themselves in the 
sand prepared for them were sifted out with a sieve made of 
mosquito-netting and then transferred to one or more vessels 
containing sand, wherein they were allowed to pass their 
prepupal period. Each day these prepupse were again 
examined, and such as had become pupae were sifted out and 
transferred to the laboratory to await their emergence. 

A system of consecutively numbering each batch to larvae 
and pupae as they passed through their stages enabled us to keep 
individual records for every specimen handled. From such 
records the tables published in this paper have been compiled. 

Before starting these experiments various observations 
were made to ascertain whether the handling of prepupae or 
pupae in the above manner interfered with the various periods 
to any appreciable extent, but we could find no evidence for 
considering that it did. The conditions producing alterations 
in such periods as the season advanced were apparently climatic 
changes. 
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In this paper the terra prepupa " is applied to cover the 
maggot from the time of wandering away from the meat till 
it has begun to form a puparium, when further movement 
becomes impossible. There is reason to suppose, however, 
that some larva? remain in the meat for one, two, or even more 
days after having become fully fed, thus extending their 
calculated feeding period and diminishing the recorded prepupal 
period. A case in point may be mentioned relating to a batch 
of Sarcophaga beta J. & T.. that was bred by us and given special 
attention. Four days after deposition all the maggots were 
fully grown ; nothing was left of their short food supply but 
slime, and live of the fifteen specimens left it to pupate, the 
others remaining in the slime. The next day three further 
specimens migrated, while the balance remained for eight more 
days before leaving and during the whole of this period scarcely 
moved their position and did not increase in size. If in the table 
given later in this paper, four days be allowed as the feeding 
period and the balance of the figures above this number be 
added to the prepupal period, then the latter would vary from 
4 to 12 days, whilst the pupal period would vary not in ore than 
one day either side of the 14 days, this being a comparatively 
constant period, so that given the date of deposition and the 
date of emergence, the dates of other periods should be readily 
estimated with a reasonable degree of accuracy. Although 
this appears to apply to the spring and summer time, it does 
not hold good for the winter, when Sarcophaga pupae vary 
widely in their pupal period. We wish to emphasise the wide 
variation in the length of individual life-cycles, such being 
probably due mainly, if not entirely, to the varying time the 
insect takes to pass through the prepupal condition. 

The climbing abilities of blowfly maggots are great, and 
many propupa? will escape if special precautions be not taken. 
In three of the larger series we used a metal receptacle with an 
inwardly curved lip. and without cracks or crevices. When 
sifted out from this the larva? were then placed in a glass jar 
with a wide open mouth and with a shoulder sufficiently wide 
to again form an inwardly curved obstacle against the maggots’ 
climbing powers. Once the insect has become sufficiently far 
advanced in its prepupal condition (Le. after not less than 
three days) further precautions against escape are unnecessary, 
provided the maggots are not subjected to damp, which may 
again induce them to wander, if pupation has not actually 
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commenced. The meat was placed in a bare shallow* dish so 
that the larvm had to make a special effort to leave it, thus 
ensuring that none did so before they were fully fed. If the 
meat were placed on sand some maggots would attempt to 
pupate in the dish, and this would necessitate disturbing the 
feeding larvae in order to procure such pupa?. Very rarely did 
maggots pupate in the meat, and then only if it were allowed 
to dr}’ oat. 


Table Indicating Duration of Various Stages. 

The tables below indicate a complete tabulation of 
individual specimens bred through from their deposition to 
emergence. All intermediate stages which failed to complete 
their development have been excluded; in other words all 
larva?, prepupa?, or pupa? that died before emergence occurred, 
or were dcstro^yed by parasitic agencies, have been omitted from 
this particular record. 

The first entry in the table is intended to record that one 
specimen, deposited by its parent on the 12th October, finished 
its feeding and left the meat in which it was being bred, on 
the 16th, so that its larval period was four days. This specimen 
pupated on the 18th, thus requiring a further two days to 
complete its pupation, he. the prepupal stage was two clays 
and the period from deposition to pupation (total larval period) 
was six. By the 26th, the imago had emerged, the pupal 
period being eight days and the total time from deposition to 
emergence fourteen. 

The species of Lucilia used was the common blue or green 
bottle of Brisbane, and generally regarded as L. -serkata. 
Tables 1 to 4 refer to it. 
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6 | 17 ! 25 1 11 ! 8 






No. of Specimens Bred, 
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- 

Oct. 

12 

Oct. 
10 

Oct. 

29 

Nov. 

6 

7 

17 

25 

10 

8 

I 

12 

21 

29 

0 

9 

17 

25 

8 

8 

2 

12 

\ S 

29 

7 

(i 

17 

20 

11 

9 

1 

12 

20 

29 

7 

8 

17 

20 

9 ! 

9 

13 

12 

IS 

; 30 

7 | 

0 

IS 

26 

12 

S 

3 

12 

, 19 

30 

1 7 

7 

18 

20 

11 i 

8 

3 

12 

: is 

i 30 

; 8 i 

0 

18 

27 

12 ! 

9 

2 

12 

19 

30 

i s ; 

7 

18 

27 

11 

9 

6 

12 

: 18 

31 

8 : 

0 

19 

27 

13 

8 

3 

I 12 

19 

31 

j 8 : 

7 

19 

27 ' 

12 : 

8 

I 

1 

1 12 

18 

Nov. 
i i 

i 

9 i 

0 

, 20 

28 ! 

14 : 

8 

o 

1 12 

19 

: 1 

.9 ' 

7 

20 

28 l 

L3 

8 

1 

j 12 

; 19 

1 2 

! lo ! 

7 

2L 

29 ! 

14 ! 

8 

1 

! 12 

20 

1 .•> 

• 10 1 

8 

21 ’ 

29 ! 

13 1 

8 

I 

| 12 

19 

3 

11 

7 

oo 

30 

15 | 

8 

l 

t 12 

19 

4 

12 , 

7 

23 

31 

10 ! 

8 

I 

; 12 

19 

5 

12 j 

7 

' 24 

31 

17 i 

7 

I 

1 12 

19 

5 

13 

7 

24 

■ 32 

17 

8 


TABLE 2. 
Lucilta. sr\ 


42 

Nov. 

2 

Nov. 

7 

Nov. 

10 

Nov. 

17 

5 

8 

15 

3 ! 

7 

1 

2 

8 

10 

17 

0 

8 

15 

2 

7 

2 

2 

9 

10 

17 

7 

8 

15 

1 

7 

45 

»> 

i 

10 

18 

5 

8 

10 ; 

3 ! 

8 

2 

o 

; 8 

10 

18 

0 

8 

10 

*> 

8 

3 

2 

9 

10 

18 

7 

8 

10 : 

1 ; 

8 

147 

2 

7 

11 

18 

5 

9 

10 . 

4 ; 

7 

7 

2 

i 8 

11 

18 

6 

9 

16 : 

3 ; 

7 

3 ! 

2 

9 

11 

18 

7 

9 

16 

2 ' 

7 

2 

i 2 

7 

12 

18 

5 

10 ; 

10 ; 

5 1 

6 

4 

1 2 

; 7 

10 

19 

5 

8 ; 

17 

3 ; 

9 

69 

j 2 

! 7 

11 

19 

5 

9 

17 

4 ; 

8 

8 

27 

J 2 

8 

! ii 

19 

1 6 ■ 

9 ' 

17 ! 

3 i 

2 

1 2 

; 9 

n 

. 19 

7 | 

9 

17 . 

2 * 

8 

no 

i i 

- 7 

i 12 

; 19 

5 1 

10 

17 ! 

5 , 

7 

39 

i 2 

! 8 

12 

19 

: 8 j 

10 : 

17 : 

4 ! 

7 

24 

' 9 

1 9 

! 12 

19 

; 7 ! 

10 

17 . 

3 

7 
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Bate of— * No. of Days From— 



Table 2— continued. 


j Nov. Nov. I Nov. ( Nov. | 

6! | 2.1 7 : 12 | 20 ! 5 10 IS : 3 1 8 

48 i 2 | 8 ; 12 ! 20 : G 10 , IS ! 4 1 8 

20 j 2 ! 9 j 12 | 20 ! 7 10 ! IS I 3 : 8 

4 ! 2 ; 10 I 12 20 I 8 10 18 2 8 

2 i 2 I 11 12 20 ! 9 10 ! IS > 1 , 8 

r>l | 2 i 7 ! 13 20 f 5 11 i 18 i 0 ■ 7 

50 i 2 S : 13 20 j G 11 , IS ! 5 : 7 

,12 | 2 9 j 13 20 | 7 11 ! 18 ! 4 j 7 

2 2 10 j 13 20 i S 31 18 3 ! 7 

1 2 11 I 13 20 | 9 i 11 , IS' 2 j 7 

9 2 | 7 ! 12 21 f 5 10 19 ! 5 ! 9 

30 2 ; 7 j 13 21 : 5 11 { 19 I 6 I 8 

59 2 ! 8 ; 13 21 ! G ; 11 f 19 I 5 ! 8 

18 2 j 9 f 13 21 j 7 1 11 1 19 I 4 ! S 

2 | 2 I 11 i 13 21 I 9 I 11 1 19 ! 2 ! 8 

22 ! 2 ' 7 j 14 22 j 5 ! 32 ; 19 ! 7 ! 7 

88 ! 2 ■ 8 ! 14 ; 22 ! 6 : 12 i 19 ! 6 1 7 

12 2 - 9 ; 14 i 22 7 1 32 : 19 f 5 > 7 

1 2 10 14 j 22 8 12 19 ' 4 7 

3 : 2 1 11 1 14 ! 22 9 1 12 i 19 i 3 ! 7 

4 : 2 i 7 I 14 | *22 5 12 : 20 j 7 ; 8 

12 2 8 1 14 22 G , 12 20 G . 8 

2 ' 2 9 14 22 ; 7 ' 12 j 20 15-8 

1 2 11 i 34 22 I 9 : 12 ! 20 ! 3 ’ 8 

4 2 ’ 7 | 15 22 j 5 ! 13 20 i 8 1 7 

.105 j 2 1 8 15 22'#:^ G . 13 , 20 j 7 : 7 

5 2 9 15 22 ! 7 . 13 20 1 G i 7 

4 2 11 : 15 22 ! 9 , 13 ' 20 : 4 7 

3 : 2 8 j 1G 22 G 14 20 I 8 ! G 

1 ; 2 12 : 15 23 10 13 21 i 3 ! 8 

63 2 : 8 1G jf 23 G I 14 21 I 8 7 

3 ; 2 ; 9 f 16 i 23 7 : 14 : 21 1 7 ' 7 

3 : *2 : 11 ! 16 I 23 9 - 14 | 21 I 5 j 7 

1 ; 2 ! 13 I 16 I 23 j 11 I 14. | 21 I 3 i 7 

2 | 2 ! 8 10 1 24 1 G I 14 j 22 ! 8 : 8 

2 : 2 j 13 ! 16 j ' 24 11 . 14 j 22 j 3 I 8 

. I , 2 14 1G i 24 12 : 14 i 22 j 2 1 8 

.17 ! 2 ! 8 : 17 j 24 6 : 15 : 22 ! 9 j 7 

5 1 2 * 8 1 17 ! 25 G 15 23 9 ; 8 

II 2 I 8 ! 18 j 25 G 1G 23 i 10 7 

1 | 2 I 8 : 18 I 27 6 I 16 f- 25 f 10 | 9 

1 2 1 8 19 1 27 ‘ 6 i 17 j 25 ! 11 ! 8 


| Pupation to Emergence 
— Pupal Period. 







No. of Specimens Broil. 
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Owing to a storm at night, the following specimens were flooded o«1 


and part of their records were 
! Nov. : Nov. | Nov. ; 

i ; 2 ; ?io i 20 ; 

lost 

Nov. i 
24 | 

?8 

18 i 

i 

22 i 

no 

4 

2 i 

' 2 ! 

? | 

18 ; 

25 ! 

? ! 

16 j 

23 : 

? 

7 

2 ! 

2 i 

no 

20 ; 

25 | 

?8 i 

18 | 

23 I 

?10 

5 

2 I 

2 

7 1 

18 i 

26 1 

? 

16 

24 ! 

? 

8 

2 

2 ! 

?10 j 

20 

26 

?8 | 

18 1 

24 ! 

no 

6 

7 

15 j 

20 i 

21 

TABLE 3. 

Lucilia sp. 

28 i 5 

6 

13 

• x 

7 

’ 16 

15 

20 | 

22 

28 

5 

7 

13 

2 

6 

305 

15 

20 

22 

29 

5 

7 

14 

2 

7 

29 

15 ! 

21 1 

22 

29 

5 

7 

14 

1 

7 

41 

15 

20 ; 

23 

29 

5 

8 

14 

3 

6 

6 

15 

21 

23 

29 

6 

8 

14 

2 

6 

9 

15 

20 : 

22 

30 

5 

7 

15 

2 

8 

1 

15 ' 

21 ! 

22 

30 

6 

7 

15 

1 

S 

228 

15 

20 1 

23 

30 

5 

8 

15 

3 

7 

43 

15 

21 

23 

30 

o 

8 

15 

2 

7 

51 

15 

22 

23 

30 

7 

8 

15 

1 

7 

6 

15 

20 

24 

30 

5 

9 

15 

4 

. 6 

9 

15 

21 

24 

30 

6 

9 

15 ! 

3 

6 

3 

15 

20 

22 

Dec. 

1 

5 

7 

16 

i .-> 

9 

3 ! 

! 15 | 

20 ; 

23 

1 

5 

8 

16 

! 3 

: 8 

1 

15 ! 

22 

23 

1 

7 

8 

16 

1 

8 

60 

i5 ; 

io i 

24 

1 

5 

; 9 

16 

4 

! 7 

22 

15 

21 1 

24 

1 

6 

: 9 

16 

3 

7 

44 

! 15 i 

22 i 

24 

1 

7 

! Q 

16 

2 

t _ 

! 7 

5 

15 

So i 

25 

1 

5 

! 10 

16 

5 

! 6 

3 

15 

21 ! 

25 

1 

6 

10 

16 

4 

i « 

2 ! 

15 

22 

25 

1 

7 

: io 

16 

3 

t> 

9 

15 i 

j 23 j 

25 

1 

* 8 

| 10 

16 

2 

6 

1 

15 | 

20 ; 

23 

1 1 

1 5 

1 8 

16 

3 

8 

6 

15 

20 i 

25 

2 

! 5 

: io 

17 

1 5 

7 

4 

I 15 

21 | 

25 

* 2 

; 6 

10 

17 

! 4 

7 

1 

j 15 

22 1 

25 

: 2 

i 7 

! io 

17 

; 3 

7 

6 

| 15 

is : 

25 

1 2 

! 8 

10 

17 

2 

7 

1 

1 15 

24 

25 

f 2 

! 9 

! io 

17 

1 

7 

2 

! 15 

24 

26 

1 4 

■ 9 

n 

19 

2 

8 

1 

i 15 

20 

27 

1 4 

! 5 

12 

19 

7 

7 

1 

i 15 

24 

27 

4 

! 9 

12 

19 

3 

7 
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Date of — j No. of Days From— 



TABLE 4a 


Lucilia sp. 


1 

! Doc. ; 
! 18 | 

Doc. ! 
24 : 

Dec. 

: 27 

! Jan. , 
o 

(> 

t 9 

15 i 

3 

6 

1 

18 i 

22 

27 

3 : 

4 

, 9 : 

16 i 

5 

7 

1 

18 1 

i 23 | 

27 

1 3 

5 

9 

16 

4 

7 

l ; 

1 18 

j 22 j 

29 

5 

4 

. ii ; 

18 

7 

f 7 

3 ! 

is | 

! 23 

29 

5 

5 

: 11 : 

18 

6 

! 7 

I 

1.8 1 

i 23 

30 

5 

5 

12 

is : 

7 

1 6 

4 | 

! is 

23 

30 

! 6 ; 

5 

1 12 

19 i 

7 

i 7 

i ! 

18 

27 

30 

: 6 1 

9 

12 ; 

19 

3 

; 7 

i 1 

18 

23 

Jan. 

1 

1 S 1 

5 

! 14 ; 

i 

21 | 

9 1 

! 7 

i 

18 

23 

2 

1 9 ; 

5 

j 15 i 

22 

10 ! 

7 

i 

! 18 

23 

3 

1 10 : 

5 

! 16 : 

23 

11 i 

7 


TABLE 4b. 


Lttcilia sp. 



Jan. 

Jan. 

Jan. 

Feb. 





1 

18 

23 

2S 

4 

5 

10 

17 

5 

1 

18 

23 

29 

r> 

5 

11 

18 

6 

1 

18 

26 

29 

5 

8 

11 

18 

3 




Feb. 1 




*' 


1 

18 

26 1 

1 

' 7 

8 

14 

20 

6 







30 PROCEEDINGS OF THE ROYAL SOCIETY OF QUEENSLAND. 

STATISTICS FROM OBSERVATIONS IN REGARD TO 
BREEDING LUC ILIA. 

Tabic 1.—October liRk, 1922, to November 13th, 1922. 
Table 2. —November 2nd, 1922, to November 27th, 1922. 
Table 3.—November 15th, 1922, to December 4th, 1922. 
Table 4a. —December 18th, 1922, to January 10th, 1923. 
Table 4b. —January 18th, 1923, to February 7th, 1923. 



Deposition to Prepupation (Larval Feeding Period). 

4 ■ 184 S 22-7 : : 

5 | 109 ; 13-3 I 600 46-5 691 74-6 2 

6 i 32S ; 40-5 537 41-6 117 12*7 12 

7 | 159 i 19*6 117 i 9*1 99 10*7 1 

8 t 24 ! 3-0 7 0*5 ! 15 1*6 

9 1 5 I 0*6 16 1*2 4 0*4 

10 ! 2 0*2 1 0*1 .. .. 1 

11 | .. 3 ; 0*2 . 

12 1 .. .. 1 0*1 .. ! 


Deposition to Pupation (Total Larval Period). 


6 

1 ' 

0*1 



8 ; 

0*9 

T 

7 

133 

16*4 



363 

39*2 

i 

8 

106 I 

13-1 

, 99 

7*7 

373 

40-3 


9 

152 ; 

18*8 

: 257 

20*0 

1 141 

15*3 

:i ’! 

10 

127 : 

17*0 

328 

25*4 

| 37 

4*0 

. . ; i 

11 

68 

8*4 

231 

17*9 

i 2 

0*2 

4 : 2 

12 

50 

6*2 

145 

11*2 

: 2 i 

0*2 

6 

13 

44 

5*5 

119 

9*2 

i .. j 


.. I 1 

14 

28 : 

3*5 

. 78 i 

6*0 

1 


1 

15 

12 ; 

1-5 

; 22 

1*7 



1 i .. 

16 i 

22 

2*7 

2 

0-2 

j 


if .. 

17 ; 

19 1 

2*4 

j 1 ! 

0*1 


• • 1 


18 ' 

21 

2*6 

! * * 




{ 

a • 1 » • 

19 ! 

9 1 

M 

; 1 


| i 


1 

20 ! 

s ; 

0*4 



r * * ; 


| 

21 | 

2 i 

0*2 






22 

1 i 

0*1 

i .. j 




i 

23 

1 ; 

0*1 

! .. ; 




! 

24 

■ 2 i 

0*2 







No. of Si*i*rinici]s. 
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O 

a 







Deposition of Emergence (Total Period). 


13 





23 

2*5 


u 

i 

0-9 



381 

41*2 


15 

; 120 ; 

14*8 

i 45 

3*5 

347 

37*5 

i 

lti 

; 104 

12*0 

211 

16*5 

153 

16*5 

2 

17 

'l 142 '> 

17*0 

| 275 

21*3 

18 

2*0 


18 

: 129 i 

15*9 

i 260 

20*6 



5 

19 

• 89 1 

11*0 

: ns 

9-2 

4 

0*4 

5 

20 

: 51 , 

0*3 

' 266 

20*6 


.. 


21 

! 38 

4*7 

71 

5*5 



1 

22 

! 25 ; 

3*1 

22 

1*7 



1 : 

23 

! 20 ! 

2*5 

6 

0*5 


* • | 

1 

24 

22 

2*7 






25 

! 22 : 

2*7 

2 

0*2 

" 

;; i 

II 1 

20 

! 19 i 

2*4 




.. | 

•* 1 

27 

1 14 ' 

1*7 




l 

• * j 

28 

! 3 • 

0*4 





I 

* ■ 1 

29 

; 2 

0*2 





1 

30 

i 1 

0*1 





| 

31 

i 2 1 

0*2 

i 




| 

32 

! 1 

0*1 





[ ,, 1 


Prepupation to Pupation (Prepupal Period). 


1 

•> 

0*2 

7 

0*6 

91 

9*8 

2 

. . 

2 

41 

5*0 

18 

1*4 

443 

47*8 

1 


3 

323 

40*0 

188 

14*5 

307 

33*1 

1 

1 

4 

189 

23*3 

338 

26*2 

73 ! 

7*9 

3 


5 

58 

7*2 

314 

24*3 

11 ; 

1*2 

6 

I 

6 

54 

6*7 

186 , 

14*4 




2 

7 

38 

4*7 

134 

10*4 

‘i 

0*1 

1 


8 

18 

2*2 

: 72 1 

5*6 



1 


9 

16 

2*0 

22 

1*7 



1 


10 

19 ! 

2*4 

2 ' 

0*2 





11 

16 

2*0 

1 

0*1 



1 


12 

i 22 ; 

2*7 



.. i 


. . 


13 

“9 | 

1-1 


.. 



** ! 

. • 

14 

1 2 j 

0*2 



II j 

! * 


„ * 

15 

1 1 

01 


.. 




.. 

16 

! 1 1 

l 0*1 



** i 

i 

! 

1 . 

17 

1 2 

1 0*2 






1 .. 


Nil. of S]HM*iui<‘iis 
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Pupation to Emergence (Pupal Period). 


0 

i 


r> 1 

0*4 

97 j 

10*0 

2 

7 

; 20 

2*5 

831 ! 

04*3 

809 

87*4 

14 

8 

! otis 

82*4 

432 | 

33*5 

10 

1*7 


9 

1 117 

14*4 ! 

| 14 ! 

1*1 

3 ! 

0*3 ! 

i 

10 

6 

0*7 

! • * ! 


! 1 ! 

0*1 

j .. 


Additional Observation. —One hundred and forty pre- 
pupse of Lucilia were collected on the 28th December, completed 
pupation between 29th December and 10th January, emerging 
between 4th and 18th January, the pupal period being as 
follows :— 

3 specimens in 5 days. 

27 specimens in 6 days. 

106 specimens in 7 days. 

4 specimens in 8 days. 

It will be noticed that during the early summer (October 
and early November) the great majority of pupae required 
eight days before emergence, while during the remainder of 
November about twice as many needed only seven days as 
required eight, and in the following months, December and 
January, the great majority needed seven days. The fact 
that some completed their pupal stage in the short period of 
five days is worthy of note. 
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TxABLE 5. 


Date of — 5 No. of Days From— 



Gencjs Chrysomyia. 


0. micropogon. 



Oct. 

Oct. 

Oct. 

Oct. 



i j 

35 

12 

18 

19 

24 

6 

7 

12 1 ! 

7 

12 

18 

20 

25 

6 

8 

13 j 2 ! 

10 

12 

19 

20 

25 

7 

8 

13 ! 1 ! 

1 

12 

19 

21 

26 

7 

9 

14 ! 2 | 


Jan. 

Jan. 

Jan. 

Jan. 



1 i 

I 

18 

26 

26 

30 

8 

8 

12 1 .. i 





C. albiceps. 




Oct. 

Oct. 

Oct. 

Oct. 



; 

1 

12 

18 

19 

24 

6 

7 

12 1 

1 

12 

18 

19 

25 

6 

■7 

13 | 1 

1 

12 

18 

20 

25 

6 

| 8 

13 i 2 1 





O. varipes. 




| Nov. 

[ Nov. ' 

[ Nov. 

Nov. , 


| 

i [ | 

1 

1 2 

! 11 

1 11 

16 j 

9 

j 9 

! 14 1 .. 1 


'The above data regarding G . micropogon , which has been 
referred to in the Australian literature on Australian blowflies 
as G. dux and as G. megacephala , constitute the first published 
information relating to the life periods of this species ; they 
have been found to be practically identical with those of 
G. albiceps. 

Our attention has been drawn by Dr. E. W. Ferguson to 
the fact that under the name C. megacephala there are in 
Queensland at least two species readily separable on examining 
the eyes, whose facets in one case (G. micropogon) are much 
smaller than in the other (G. megacephala). 

R.S.—D. 
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TABLE G. 


Date of— ; No. of Days Froji— 



Genus Anastel^ouhina.. 


A . ktyf/ia Fabr. 


1 

Auff. 
16' j 

Ausr. 

24 

Aug. 

31 

Sep. 

13 

8 

15 

28 

7 

13 

1 

1 

16 j 

24 

Sep. 

; i 

15 

S 

16 

| 30 

8 

14 

4 

Sep. 

5 

Sep. 

11 

a 

f Sep. 

■ 19 

4. aiiftur Fabr 

Sep. | 

30 I 6 

14 

25 

8 

11 

II 

5 

11 

! 19 

Oet. 

1 

6 

14 

26 

8 

12 

I 

5 

11 

19 

3 

6 

14 

28 

S 

14 

1 

5 

11 

i 20 

2 

6 

15 

27 

9 

12 

4 

5 

11 

j 20 

3 

6 

15 

28 

9 

13 

1 

5 

11 

: 20 

4 

6 

15 

29 

9 

14 

3 

5 

11 

21 

3 

6 

16 

28 

10 

12 

3 

5 

11 

; 21 

4 

G 

16 

29 

10 

13 

8 

5 

11 

22 

5 

G 

17 

30 

11 

13 

i 

5 

11 

23 

5 

6 

18 

30 

12 

12 

4 

5 

11 

23 

G 

6 

IS 

31 

12 

13 

i i 

5 : 

| 11 

; 24 ! 

7 

6 

19 

32 

13 

i 13 

3 | 

20 , 


: 30 

12 


10 

22 


12 

2 

20 


30 

13 


10 

23 


; 13 

4 

20 


! Oct. 
j o 

13 


12 

23 


11 


20 ; 


, a 

14 


12 

24 1 


12 

3 I 

i 20 


1 3 

14 


13 

24 | 


11 

6 i 

! 20 


3 

15 


13 

25 I 


12 

2 

24 : 


; 7 

18 


13 

24 ! 


11 

i 

24 


t 7 

19 | 


13 

25 | 


12 

i 

24 


! 8 

19 i 


14 

25 1 


11 

ii 

24 ! 


8 

20 


14 

26 


12 

5 

24 ' 

i 

9 

20 

j 

15 

26 


11 

1 

24 ! 


; 9 

21 


' 15 

27 


12 

IS 

24 

| * * 

i 11 

21 


17 

27 


10 

33 

24 


: 11 

22 ! 


17 

28 


11 

4 

24 

i 

; 11 

si 


17 

29 


1 12 

2 

24 


! 12 

22 


18 

28 


10 

20 

24 

l .. 

; 12 

23 


18 

29 


11 
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Table 6— 

- continued . 
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a 
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a^- 
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tc o 




t o j p £ 

a t-< : 

a © 
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p 

rg 
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og 
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a* 

_o 
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J cH 

'it.P 
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•g 

a o 
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S jj i 


OH 

o 

a "a 

*2 
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C j c 

o 
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a 

© 

c 

a 

S’ j J? 

T? 

g 

a 

P 

P P 

25 


P ' 

P 

P 


i ! 

! 


! 


-.4. augur Fabr. 



Sept. 

Sept. 

Oct. 

Sept. 1 



■ 



18 

24 


12 

24 i 

.. ! 

is ; 

30 


12 

4 

24 


13 

24 ! 


19 i 

30 


11 

4 

24 


13 

25 J 


19 : 

31 


12 

12 

24 


14 

25 

• • ] 

20 ; 

31 


11 

2 

24 


14 

26 


20 » 

32 


12 


Oct. 

Oct. 

Oct. 

Oct. 






1 

12 

16 

19 

29 

4 

7 

17 

3 

10 

1 

12 

16 

18 

29 j 

4 ! 

6 i 

17 

2 

11 

o 

12 

16 

19 

29 j 

4 ! 

7 

17 

3 

10 

3 

12 

16 

19 

30 ; 

4 

7 

IS 

3 

11 

2 

12 

16 

20 

30 

4 

8 

18 

4 

10 

5 

12 

16 

20 

31 

4 ! 

8 

19 

4 

11 

5 

12 

16 

21 

31 

4 

9 

19 

5 

10 

7 

12 

16 

20 

31 

4 ! 

s 

19 

4 

11 

1 

12 

16 

21 

31 

4 

9 

19 

5 

10 

• 




Nov. 






6 

12 

16 

22 

1 

4 

10 

20 

6 

10 

1 

12 

16 

20 

1 

4 

8 

20 

4 

12 

10 

12 

16 

21 

1 

4 

9 

20 

5 

11 

2 

12 

17 

21 

1 

5 

9 

20 

4 

11 

21 

12 

16 

22 

o 

4 

10 

21 

6 

11 

1 i 

12 | 

17 

22 i 

2 ! 

5 

10 ; 

21 

5 

11 

7 ! 

12 i 

16 

23 

1 2 | 

4 ; 

11 

21 

7 

1 10 

1 ! 

12 | 

17 

23 


5 i 

ii 1 

21 ! 

6 | 

10 

28 ! 

12 

16 

23 

3 

4 

n 

22 i 

7 

11 

2 | 

I 12 ! 

17 

23 

3 

5 

H 

22 

6 

11 

44 

! 12 

! 16 

1 24 

3 

4 

12 

i 22 

8 

10 

41 

! 12 

I 16 

24 

4 

4 ; 

i 12 

i 23 

8 

11 

51 

; 12 

i 16 

. 25 

4 

4 

13 

23 

9 

! io 

1 

; 12 

i 17 ! 

25 

4 

5 

13 

j 23 

8 

i io 

35 

12 

i 16 

25 

5 

4 

• 13 

! 24 

9 

i 11 

4 

! 12 

! 17 

25 

5 

5 

; 

; 24 

8 

11 

16 

12 

i 16 

26 

5 

4 

i U 

j 24 

! 10 

10 

1 

12 

; 17 

26 

i 5 

5 

: 14 

■ 24 

9 

10 

1 

12 

16 

25 

I 6 

4 

I 13 

; 25 

9 

12 

23 

12 

16 

26 

6 

4 

! 14 

: 25 

10 

11 

4 

12 

17 

26 

6 

5 

: 14 

; 25 

9 

11 

13 

12 

16 

27 

6 

4 

! 15 

! 25 

11 

10 

1 

12 

16 

26 

7 

4 

; 14 

26 

10 

12 

23 

12 

16 

27 

7 

4 

; 15 

1 26 

11 

11 

2 

12 

16 

28 

7 

4 

i 16 

: 26 

12 

10 

9 

12 

16 

28 

1 8 

4 

1 16 

; 27 

12 

11 

1 

i 12 

16 

28 

! 0 

4 

; 16 

i 28 

12 

12 
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The foregoing data regarding A. stygia constitute the first 
published detailed information regarding the life periods of this 
species. 

The series of observations relating to A. augur show an 
extension of the limits already published regarding the species 
by Johnston and Tiegs. The larval period ascertained is 
identical, but the prepupa was found to range from two to 
13 days, the pupa from 10 to 14 days, and the total period 
(deposition to emergence) 17 to 32. The minimum total period 
previously found was 19 days. 


TABLE 7. 


No. of Specimens Bred. 

Date of— 

No. of Days From— 

Deposition. 

3 

"jg 

5 

S? 

u 

r-i 

Pupation. 

Emergence. 

Deposition to Prepupation 
= Larval Feeding. 

Deposition to Pupation 
= Total Larval. 

Disposition to Emergence 
= Total Period 

Prepupation to Pupation 
= Prepupal Period. 

Puliation to Emergence 
~ Pupal Period. 




i I 

Sarcophaga beta J. a 

nd T. 





Nov. 

Nov. I 

Nov. 

Nov. 





* 

2 

2 

6 ! 

10 

24 

4 

8 

22 

4 

14 

I 

2 

7 : 

10 

24 

5 

8 

22 

3 

14 

2 

2 

6 i 

ii 

26 

4 

9 

24 

5 

15 

1 

2 

6 1 

12 

26 

4 

10 

24 

6 

14 

I 

2 

7 

14 

28 

5 

12 

26 

7 

14 

1 

2 

7 ' 

15 

2S 

5 

13 

26 

8 

13 

2 

2 

15 

16 

29 

13 

14 

27 

1 

13 

2 

2 

15 

16 

30 

13 

14 

28 

1 

14 

2 

2 

15 

17 

30 

13 

15 

28 

2 

13 





Dec. 






1 

2 

15 

IS 

1 

13 

16 

29 

3 

13 


The information given above constitutes the first published 
data regarding the life-cycle of this fly. A large female speci¬ 
men, the identity of which was not known at the time, deposited 
fifteen larvae in a tube within which it was confined, and into 
this tube was placed a piece of meat that was considered 
scarcely enough to allow the maggots to come to maturity, so 
that their development could be closely watched. On the fourth 
day all had reached their prepupal stage, but only five wandered 
away. The next day only three further specimens had left. 
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and seven remained in the tube in a torpid condition until 
the thirteenth day. As already mentioned, this observation 
indicates that maggots do not necessarily leave carrion as soon 
as they have reached their prepupal stage (see also $>. 22). 

TABLE S. 


Bate op— j No. of Days From:— 


No. of Specimens Bred. 

Deposition. 

Prepupation. 

Pupation. 

Emergence. 

3 

13 to 

11 ■ 

r- t-i 

3 *5 
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c *■ 
a 
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II 

V 

33 

P 
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- Total Period. 
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33 o 
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££ 
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© 

© 
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tti o 
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Sarcop 

kciga try 

toni J. and T. 

1 

t 




Sep. 

Sep. 

Sep. 

Oct. 






1 

10 

20 

22 

9 

10 

12 

29 

2 

17 

8 

10 

20 

22 

10 

10 

12 

30 

2 

18 

1 

10 

20 

23 

9 

10 

13 

29 

3 

16 

8 

10 

20 

23 

10 

10 

13 

30 

3 

17 

5 

10 

20 

24 

11 

10 

14 

31 

4 

17 

2 

10 

20 

24 

12 

10 

14 

32 

4 

18 



Oct. 

Oct. 

Oct. 






4 


4 

7 

20 




3 

13 

7 


4 

8 

20 


! 


4 

12 

5 


4 

8 

21 




4 

13 

7 


4 

7 

22 


.. 

.. 

3 ! 

15 

1 


4 

12 

22 




8 

10 

I 


4 

8 

22 




4 

: u 

5 


4 

7 

22 




3 

1 15 

1 


4 

7 

23 



.. 

3 

16 

2 


4 

11 

23 


1 


7 

12 

I 


. 4 

9 

23 


I 


1 5 . 

14 

5 


4 

8 

23 




! 4 

; 15 

1 


4 

12 

23 
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Nov. 

Nov. 

Nov. 




1 

i 


1 

2 

- 8 

10 

22 

6 

; s 

20 

j o 
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1 

2 

11 

11 

22 

9 

9 

20 


! 11 

1 

2 

11 

11 

24 

9 

9 

22 


! 13 

1 

2 

11 

11 

25 

9 

9 

23 


! 14 

15 

2 

11 

12 

27 

9 

10 

25 

i i 

: 15 

7 

2 

11 

13 

27 

9 

11 

25 

i 2 

! 14 

9 

2 

11 

14 

27 

9 

12 

25 

3 

! 13 

1 

2 

11 

15 * 

27 

9 

j; 1*3 

25 

i 4 

! 12 

4 

2 

11 

15 

28 

9 

i 13 

26 

! 4 

! 13 

5 

2 

11 

15 

29 

9 

1 13 

1 27 

1 4 

14 

8 

■ 2 

11 

17 

30 

i 9 

15 

1 28 

I « 

13 

6 

2 

11 

18 

30 

| 9 

; 16 

I 28 

I 7 

12 





Dec. 



i 

! 



I 

2 

11 

19 

1 

9 

17 

29 

8 

12 

1 

15 

21 

24 

7 

6 

! 9 

! 22 

1 3 

i 13 
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Table S — continued. 


Date of— j -No. of Days From— 



Nov. Nov. Nov. J Dec. 


2 

15 

21 i 

25 : 

7 i 

6 

10 

22 

4 

12 

1 

15 

21 | 

25 

8 ; 

6 

10 

23 ! 

4 

13 

1 

15 

20 i 

26 

9 ; 

5 

11 

24 | 

6 

13 

1 

15 

21 j 

26 

9 ! 

6 

11 

24 

5 

13 

1 : 

15 

20 ! 

27, 

11 

5 

12 

26 | 

7 

14 
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Dee. ! 

Dec. i 

Jan. ! 






2 ! 

18 

23 : 

26 1 

7 

5 

8 

20 

3 

12 
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18 
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8 

8 

9 
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1 

12 
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27 1 
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9 

10 

21 

1 
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18 
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9 

9 
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10 

22 

i 

12 
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1 

18 
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11 

9 

12 

24 

•3 
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Jan. 

Feb. 






3 

18 

24 i 

25 

4 
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7 

17 

1 

10 

1 i 
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26 

4 ! 

6 

8 

17 
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9 

i ! 

18 

25 

26 

4 f 

7 

8 

17 

1 

9 

1 ; 

18 

23 

25 
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5 

7 

18 

2 

11 

1 ; 

18 

24 

27 

7 

6 

9 

20 

3 

11 

X 

18 

24 

28 

7 

6 

10 

20 

4 

10 

2 i 

18 

! 24 

27 

8 

6 

9 

21 

3 

12 

I 1 

18 

25 

27 

8 

7 

9 

21 

2 

12 
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18 
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6 

10 
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11 

1 

18 
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9 

10 
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1 
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1 ! 

18 
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29 
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8 

11 

21 

3 

10 

2 1 

18 

: 28 

29 

9 

10 

11 

22 

1 

11 

1 1 

18 

! 29 

30 
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11 

12 
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1 

10 

4 ; 

18 

j 29 

30 

10 

11 

12 

I 23 

1 

11 

2 i 

18 

j 30 

30 

10 

12 

12 

! 23 


11 

1 : 

18 

i 29 

31 

10 : 

11 

13 

i 23 

2 

10 

2 

18 

! 29 

30 

; li 

11 

12 

i 24 

1 

12 

3 ' 

18 

; 29 

I 31 

ii 

11 

13 

j 24 

2 

11 

3 

18 

; 3i 

i 31 

j ii ; 

13 

13 

; 24 


11 



i 

! Feb. 







i : 

18 

; 29 

1 

ii 

11 

14 

! 25 

3 

11 

7 

i 18 

31 

1 

13 ! 

13 

14 

25 

1 

11 

1 

18 

31 

1 

15 

| 13 

14 

28 

1 

14 


[ 

! Feb. 








2 

i 18 

! 1 

2 

j 13 ; 

14 

15 

; 26 

1 

11 

1 

18 

; I 

1 

! i4 : 

14 

14 

: 27 


13 

2 

18 

i 1 

2 

i 14 

14 

15 

; 27 

*i 

12 

1 

18 

1 1 

3 

14 

1 14 

16 

: 27 

2 ! 

11 

I 

j 18 

S 1 

2 

1 15 

| 14 

15 

: 28 

1 

13 

1 

i 18 

‘ 1 

1 3 

! 15 

14 

16 

28 

2 | 
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The stages previously determined for this large fly were 
only ascertained for the winter, and were recorded as larval 
feeding period 7 days, prepupal 7 to 8 days, and pupal as 
much as 7 weeks. The present contribution makes a distinct 
advance regarding our knowledge of the cycle of this species. 


TABLE 9. 



S. miser a Walk. 



May 

May 

May 

Oct. 






1 


12 

16 

13 




4 

150 


Nov. 

Nov. 

Nov. 

Dec. 






I 

15 

21 

22 

2 

6 

7 

17 

1 

10 

I 

15 

21 

22 

4 

6 

7 

19 

1 

12 




Jan. 

Jan. 






3 



8 

17 





9 

17 



8 

18 





10 

2 



9 

18 





9 

7 



9 

19 




, 

10 

1 



10 

19 

1 




9 

2 



10 

20 

i .. 



.. 

10 


Dee. 

Dee. 
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Jan. 

' ; 





1 

18 

27 

27 | 

6 | 

9 

9 

19 


10 


i J an. 

Jan. 

Jan. 

Feb. ! 






1 

18 

26 

26 

3 ! 

8 

8 

16 


8 

3 

18 

24 

25 

4 1 

! 6 

7 

17 ! 

i 

10 

1 1 

18 * 

24 

26 | 

4 | 

6 

i 8 ; 

17 1 

4> i 

9 

1 ! 

18 ; 

25 | 

26 | 

4 i 

1 7 

: 8 - 

i7 ; 

1 | 

9 


S. eta J. and T. 


Dec. 

Dec*. 

1 ec. 

1 Jan. | 



1 



18 

27 

28 

i 7 ! 

9 

10 

20 | 

i 

10 

18 

j 27 

j 29 

1 1 i 

9 

11 

i 

20 j 

2 ! 

9 
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Table 9— continued. 


I 

Date 

OF— 



No. o 

f Days 

From— 


i 

% 

05 

e 

CO 

s 

‘c : * 

% o ' 

oc 33 

c O 

o a 

sz; ft 

i 

a 

c 

C3 ! 

S i 

© : 

u 

P4 

• Pupation. 

Emergence. 

Deposition to Prepupation 
= Larval Feeding. 

Deposition to Pupation 
= Total Larval. 

Deposition to Emergence 
= Total Period. 

A 

o 

ti 

A 'P 

ru ® 

=2 

45 a 

|| 

3s 

& ii 

H 

PH 

Pupation to Emergence 
= Pupal Period. 

i 


! 

1 

S. j 

! 

1 

leregrina R. E 

. 





May 

Mav 

May 






I 

© 

15 • 

28 




5 

13 

1 

j 10 

15 

Aug. 




5 

105 

Jmi. 

! Jun. 

Jun. 

26 






1 2 

; 20 

23 

27 

18 

21 

86 

3 

65 


1 


Sep. 






1 i 2 

, 20 

23 

13 

18 

21 

103 

3 

82 

1 ! 2 

20 

23 

14 

18 

21 

104 

1 3 

83 

1 2 

i 20 

23 

26 

18 

21 

116 

3 

95 

1 ! 2 

20 

23 

27 

18 

21 

117 

3 

96 

1 2 

l 20 

29 

28 . 

18 

27 

118 

9 

91 




Oct. 






1 2 

23 


4 

21 


. 124 


106 



jC»'. 

jroggalii Tayl. 





; J 9.B. 

Jan. 

j Jan. 

Feb. 






3 1 IS 

26 

! 30 

9 

8 

12 

22 

4 

10 

4 ! 18 

26 

; 31 

10 

8 

13 

23 

5 

10 

2 ; 18 

26 

! 31 

11 

8 

13 

24 

5- 

11 


The information given above constitutes the first published 
data regarding the life-cycle of S. misera , S. eta , and S. froggatti 
(Syn. S. theta J. & T.) 

The observations regarding S. peregrina assist, in filling 
certain gaps in the information contained in Johnston and 
Tiegs ? paper. 
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TABLE 10. 


No. of Specimens Bred, 


Date of— 



No. of Days From- 

- 

Deposition. 

a ! 

.2 

e3 1 

£ | 

Pupation. 

Emergence. 

Deposition to Prepupation 
— Larval Feeding. 

Deposition to Pupation 
« Total Larval. 

Deposition to Emergence 
= Total Period. 

Prepupation to Pupation 
= Prepupal Period. 

Pupation to Emergence 

6= Pupal Period. 




i j i 

0phi fra nigra Wiedemann 

. 




Oct. 

Oct. 

Oct. 

Nov. 






I 

12 

22 

28 

7 

10 

16 

26 

6 

10 

12 

12 


29 

7 


17 

26 


9 

6 

12 


29 

8 

. , 

17 

27 


10 

5 

12 


30 

8 


18 

27 


9 

12 

12 


30 

9 


18 

28 


10 

1 

12 


31 

9 


19 

28 


9 

4 

12 


31 

10 


19 

29 


10 

1 

12 

22 

31 

10 

io 

19 

29 

9 

10 




Nov. 







5 

12 


1 

10 


20 

29 


9 

1 

12 

22 

! 2 

10 

io 

21 

29 

11 

8 

1 

12 

22 

1 

11 

10 

20 

30 

10 

10 

2 

12 


1 

11 

.. 

20 

30 


10 

1 

12 

22 

2 

11 

10 

21 

30 

ii 

9 

1 

12 


2 

11 


21 

30 


9 

4 

12 

22 

2 

12 

10 

21 

31 

ii 

10 

2 

12 


2 

12 


21 

31 


10 

5 

12 

. 22 

3 

12 

io 

22 

31 

12 

9 

2 

12 


3 

12 


22 

31 


9 

1 

12 

22 

3 

13 

io 

22 

32 

12 

TO 

4 

12 


3 

13 

., 

22 

32 


10 

1 

12 

20 

4 

13 

8 

23 

32 

15 

9 

2 

12 


4 

13 


23 

32 


9 

6 

12 

20 

4 

14 

8 

23 

33 

15 

10 

2 

i 12 


4 

14 


23 

33 


10 

1 

| 12 


4 

15 


23 

34 


! n 

1 

, 12 

22 

6 

15 

io 

25 

34 

15 

9 

2 

! 12 


6 1 

15 


25 

34 


9 

4 

1 12 

22 

6 i 

16 1 

io , 

25 ; 

35 

15 

1 10 

1 

12 


6 1 

16 

. , 

25 

35 


; 10 

1 

12 

22 

i 7 

16 

10 

26 

35 

16 

9 

4 

12 

22 

i 7 

17 

10 

26 

36 

16 

10 

1 

12 

22 

\ 8 

18 

10 

27 

37 

17 

10 

1 

12 

.. 

| 13 

24 


32 

43 


11 
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This set of observations relates to that period regarding 
which Johnston and Tiegs 5 paper shows certain gaps. The larval 
feeding stage during October was 8 to 10 days, the prepupal 
6 to 17, and the pupal (October-November) 8 to 10, while the 
total period elapsing between deposition and emergence was 
found to range from 26 to 43 days. 


LITERATURE REFERRED TO. 

1922. Johnston and Tdegs. —Notes on the biology of some of the 
more common Queensland Muscoid Flies. Proc. Roy. Soc. 
Queensland, xxxiv.. pp. 77-10L 


A CORRECTION. 

Tn our previous paper, these Proceedings, vol. xxxiv, 
1922, the following lines should be erased:— 

Page 192, last line 
Page 193, first line. 
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New Cactus Bugs of the Genus Chelinidea 
(Hemiptera) 

By John C, Hamlin, M.Se., Officer h Charge, Prickly-pear 
Investigations, Commonwealth Prickly-pear Board. 

(Read before the Royal Society of Queensland , 28th May , 1923.) 

The cactus bugs of the genus Ghelinidea form one of the 
important groups of insects which are being introduced in the 
effort to control prickly-pear in Australia by biological agencies. 
During the past two years the writer has collected these insects 
extensively in North America with the result that two un¬ 
described species and a new variety have been discovered. 
The new forms have been referred to in our work under the 
writer’s manuscript names, but, in view of their economic 
status, it is highly desirable that their descriptions should be 
published. 

Chelinidea hunteri n. sp. 

Head subequal in length to pronotum, ocelli nearer to 
eyes than to pronotal collar, juga rather abruptly pointed and 
a very little exceeded by the tylus. Pronotum more convexed 
than in G . vittigera, lateral margins nearly straight from 
humeral angles to collar, anterior margin without teeth. 
Connexivum little dilated, extending only as a narrow edge 
beyond the hemelytra ; hemelytra and connexivum forming 
straight parallel lines. Under surface of fore femora with 
from three to six teeth distally, arranged in two rows Tibiae 
merely carinate. 

Ground colour faded yellow; head dark brownish or 
fuliginous with a paler indistinct vitta extending from over 
the tylus to base of the head, antennae fuliginous except distal 
joint; pronotum with fuliginous transverse vittae near front 
and rear margins ; coriaceous portion of hemelytra mottled 
with rusty brown and smoky areas, the veins pale and bordered 
by thin lines of black ; membrane blackish bronze ; beneath, 
uniform greenish yellow, with legs a shade darker, and tip 
of rostrum pieeous 
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Length 9*5 to 10*5 mm ; humeral breadth 3*5 to 4 mm. 

Described from four male specimens collected by the 
writer on August 7th, 1922, at Ranchito, near Hermosillo, 
Sonora, Mexico, feeding on a cylindropuntia of the Imbricatce 
series. Hunter et aL refers (Bur. Ent. Bull. 113, p. 20) to a 
small form found upon 0 . arbuscula , 0 . versicolor , and 0. 
fulgida at Tuscon, Arizona (U.S.A.). There is little doubt that 
the above-described species is the same referred to by Hunter. 
The type material is in the uniter’s collection. 

Chelinidea canyona n. sp. 

Head and pronotum subequal in length ; ocelli nearer to 
extremities of pronotal teeth than to eyes, juga rather abruptly 
pointed and just attaining the tip of the tylus or very slightly 
exceeded by it. Pronotum appearing slightly concave ; the 
lateral margins elevated, forming distinct, laterally com¬ 
pressed crests which are curved upward ; anterior margin with 
a strong acutely pointed tooth on either side. Connexivum 
greatly dilated and inclined upward. Under surface of fore 
femora bearing distally two or three small teeth. Tibiae 
triangular with all edges prominently elevated ; hind tibiae 
with the two outer edges almost foliaceous. Penultimate 
ventral segment of female medianly cleft to two-thirds of its 
width, the edges of the incision slightly rounded and barely 
overlapping ; margins either side of notch very slightly concave. 

Colour above rusty brown with darker markings. Head 
brown with a paler vitta on tylus extending to base of the head 
and bordered by shining black ; pronotum with a wide border 
of black just before the posterior margin, and very narrow 
ones along the lateral margins : hem elytra with three dark 
bluish vittse each, one along the outer margin and two oblique 
ones converging with the first proximally ; membrane black ; 
connexivum dark with segments indicated by pale lines ; 
beneath yellowish except pectus, bases of legs, and tip of 
rostrum, shining black; legs brownish yellow except coxae 
and bases of femora. 

Length 11 to 14 mm.; humeral breadth 4 to 4*5 mm. 

Holotype, allotype, and paratypes are in the collection of 
the writer. 

The writer first collected this species in the Rio Frio 
canyon, near Rio Frio, Texas (U.S.A.), in June 1921. Subse- 
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quently, it was taken generally over the canyon country north 
of Uvalde, Texas, but its distribution is apparently limited to 
the canyons. Its food is the prickly-pears of such regions. 
Since the above date I have constantly referred to it in my 
reports and correspondence under the manuscript name of 
Chelinidea canyona. 

Chelinidea vittigera Uhler, var. texana, n. var. 

This variety differs from the typical C . vittigera Uhler 
mainly in that the representatives are slightly less- robust 
and that they lack the colour markings of the described form. 
The colour is uniformly testaceous, with membranous portion 
of hemelytra and tip of beak smoky black. 

Length 10 to 13 mm. ; humeral breadth 3 to 4*5 mm. 

It is this* form of Chelinidea which is the common cactus 
bug of Texas. In that State I have taken it at Kingsville, 
Brownsville, Laredo, San Antonio, Uvalde, La Pryor, Con Can, 
and Eagle Pass. In Mexico I have taken it in the country just 
south of Piedras Negras (Coahuila) and at Monterey (Nuevo 
Leon). 

Besides the various Opuntias of the regions mentioned, I 
have occasionally found it feeding upon Echinocerem sp. 
( <e pitallo 55 ) and Opuntia leptocaulis ( ;i tasajillo”). 
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Some Further Observations on the 
Dawson River Barramundi: Sclero- 
pages leichhardtiL 

By Thos. L. Bancroft, M.B. 

(Read before the Royal Society of Queensland , 28th May, 1923.) 

Professor T. Harvey Johnston, on my behalf, communi¬ 
cated to the Society a few curtailed notes on the Barramundi 
on 29th May, 1916, 1 to which this paper is supplementary. 

The embryology of an ancient type of fish, such as < 
Scleropages, is most important; so that any observations as to 
methods of obtaining material in the proper state to submit 
to embryologists are worthy of record. Perusal of these 
methods would obviate much waste of time and be of the 
greatest value to future scientific explorers. It used to be 
said that Barramundi would not mesh, but I found that w T as 
because nets of large mesh were not used, for with a six-inch 
mesh it is quite easy to take large fish, and even with a four- 
inch mesh fish up to four pounds in weight are readily meshed. 

In my former paper I predicted that Barramundi might 
carry its ova in the mouth, and this has since been found to 
be so. 

Not being able myself to go again to the Dawson I induced 
some young fellows who have a selection at Mostowie, the 
Squire brothers, to try to secure Barramundi with ova in the 
mouth. I supplied them with nets of various-sized mesh, one 
with a very small mesh suitable for dragging. Unfortunately 
the Dawson River, and likewise a large billabong on their 
selection' in which Barramundi abound, are so full of fallen 
trees and snags that dragging a net is impossible. With set 
nets they found it quite easy to mesh the fish, but invariably, 
owing to the struggles of the fish captured in this way, any 
ova in their mouths are ejected. The Squire brothers, however,, 


1 Proe. Roy, Soc. QTand, vol. xxviii, p. 93, 



DAWSON RIVER BARRAMUNDI: SCI.EROPAGES LEICHHARDT!!. 47 

on 21st October, 1922, shot with a rifle se\ T eral Barramundi, 
the mouth of one of which was full of ova in various stages of 
development. 

The best method to follow in securing ova and young forms 
would be to find a suitable spot on the Dawson to drag a net; 
a strong hemp net of three-inch mesh about fifty yards in length, 
with wings ten feet deep and a bunt eighteen feet, would, in 
my opinion, be the most suitable. 

The facts so far obtained might be shortly expressed 
thus :— 

1. Barramundi carries the spawn in its mouth. 

2. October is the spawning season. 

3. Fish when meshed eject the spawn. 

4. Sexually mature fish are not meshed in a net of 

three-inch mesh. 

5. Fish secured in the bunt of a drag-net would 

retain the ova and young fish in their mouths. 

On 12th November, 1922, whilst dragging a net in the 
Burnett River, a Salmon Catfish, Hemnematichtkys australis , 
was taken with ova in its mouth. This fish is uncommon in the 
Burnett but extremely plentiful in the Dawson River ; the 
latter river would be the place to go if ova of this fish were 
required. 



48 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 


An Unusual Tourmaline-Albite Rock from 
Enoggera, Queensland. 

By W. H. Bryan, M.Sc., 

Lecturer in Geology and Mineralogy, The University of 
Queensland. 

(Plate II.) 

(Read before the Royal Society of Queensland, 28th May, 1928.) 

(I) Introduction. 

(II) Field Occurrence. 

(III) Descriptive. 

(IV) Chemical. 

(V) Discussion— 

(a) Mineralogical. 

(b) Structural. 

(VI) Conclusion. 

Plate. 

(I) INTRODUCTION. 

The remarkable rock which forms the subject of this 
paper was discovered in the year 1914 by the author on the 
Cedar Creek road, between portions 313 and 314, parish of 
Kedron, about 7 miles north-west of the City of Brisbane, 
in the State of Queensland. 

The only previous record of this rock is a short reference 
in the author’s “ Geology and Petrology of the Enoggera 
Granite and Allied Intrusives, Part I ’k 1 

(II) FIELD OCCURRENCE. 

The rock to be described forms a band about two feet 
in thickness some 25 yards outside the contact of the cc Enog¬ 
gera Granite (of Permian age) with the Brisbane Schist 
(? Ordovician), This band can be traced for fifty yards in a 

1 Proc. Roy. Soc. Qld., vol. xxvi, 1914, p. 153. 
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N.N.W. direction, which is the normal strike of the Brisbane 
Schists, and is, further, the most important trend line in the 
Brisbane area. This agreement in direction may, however, 
be merely coincidental, for the schists twenty yards further 
from the contact strike E.N.E. (he., roughly parallel with 
the edge of the granite laccolite at this point), and dip to the 
N.N.W., while between the tourmaline-albite rock and the 
.contact the strike is very erratic. 

The appearance of the rock in the field, s very beautiful 
and striking, being black in colour with numerous irregular 
sinuous and contorted veins of a light-coloured material 
standing out in marked relief. A few feet away on either 
side an identical structure can be seen where numerous 
tortuous veins of quartz are threaded through the normal 
mica schists. 2 The field evidence leaves no doubt that, how¬ 
ever the mineralogical nature of the tourmaline-albite rock 
be explained, the schistose structure is that of the Brisbane 
Schists themselves. 

Nearer the granite and almost on the contact is a large 
body of massive schorl rock composed almost entirely of 
tourmaline identical with that in the tourmaline-albite rock 
but in which only traces of the schistosity remain. These 
traces sometimes take the shape of numerous irregular roughly 
parallel but empty veins. This rock contains, in addition, 
cavities which are partly or almost completely filled with 
well-shaped quartz crystals and an occasional crystal of pyrites. 
Small patches of tourmaline are also found in the schist over 
fifty yards from the contact. 

These tourmaline rocks cannot be considered as in any 
w T ay representative of the contact effects of the Enoggera 
Granite on the schists. 3 The Brisbane Schists outside the con¬ 
tact zone are in this locality a series of schistose and phyUitic 
rocks, consisting for the most part of mica, through which 
run numerous irregular veins of quartz, which follow the plica¬ 
tions and thus emphasize the schistose character of the rock. 
The normal effect of the intrusion of the granite at this point 
is to produce in these schists a recrystallization of both mica 
and quartz, but no new minerals seem to have been added. 

2 See Richards, u A Study of the Brisbane Schists,” Inst, of En 
gineers, Brisbane Divn., June 1922, p. 5. 

3 See Bryan, 1914, op. cit., p. 152. 

R.S.—E 
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(Ill) DESCRIPTION OF ROCK. 

Megascopic .—In the hand specimen the rock appears to 
he made up entirely of black tourmaline and creamy pink 
felspar. The tourmaline, which consists of a matted aggregate 
of minute prismatic crystals, is the more abundant mineral, 
and forms a black background against which the light-coloured 
felspar stands out in high relief as a series of crumpled, con¬ 
torted bands of varying thickness. The individual bands are 
sometimes persistent, but are often pinched out and discon¬ 
tinuous. They vary in width from 2 mm. to barely discernible 
threads. 

Microscopic .—Microscopic inspection confirms the general 
impressions gained in an examination of the hand specimens. 
The rock is seen to consist almost entirely of tourmaline and 
felspar. 

The tourmaline forms a matted aggregate of prismatic 
crystals averaging about 0*15 mm. in length and 0*03 mm. in 
breadth, and of fairly uniform size. 

In transmitted light the colour is bluish green. Absorp¬ 
tion is strong and characteristic (0>E).and the dichroism is 
marked, O being dark bluish green, and E light brown with 
a greenish tint. All of the tourmaline crystals appear to be 
of the one type and no colour zoning is apparent in individuals. 

The felspar is albite, with typical double refraction and 
low T refractive index. Polysynthetic twinning is commonly 
present both on the Albite and Pericline law, both types being 
sometimes displayed on the one crystal. The twinning is 
somewhat irregularly developed and sometimes gives rise to a 
structure which may be compared with the Chequer 99 
structure of albite described by Flett, 4 Hughes, 5 and Tilley. 6 

The felspar crystals contain numerous minute inclusions. 

The junction between the tourmaline and felspar is w T ell 
defined. A few crystals project into the felspar, and occasional 
isolated crystals are seen enclosed in the felspar itself, but the 
general nature of the contact militates against the view that 
the tourmaline has been formed at the expense of the albite. 
The general structure suggests that the albite is a later mineral 

4 44 The Geology of Newton Abbot,” 1913, p. 60. 

5 “ The Geology of Part of Carnarvonshire,” Geol. Mag., 1917, p. 18. 

6 Proc. Roy. Soe. S. Ans.» 1919, r. 328 also. PL xxxi, fig. 2. 
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than the tourmaline, and has occupied sinuous cavities or 
replaced veins in the tourmaline rock. The size of the felspar 
crystals is variable, but usually one individual occupies the 
whole width of the vein. 

In addition to the veins, however, smaller crystals of 
felspar occur in the heart of the matted tourmaline. 

In other cases, particularly in the smaller veins and along 
portions of the margins of the larger, the felspar is present as 
groups of small crystals. 


(IV) CHEMICAL. 

In order to further investigate the nature of the minerals 
of the tourmaline-albite rock, quantitative chemical analyses 
'were decided on. Part of one of the felspar bands was carefully 
removed, piece by piece, froin the rock. This felspathic 
material was then ground very finely, and all traces of tour¬ 
maline removed by a powerful electro-magnet. In this way 
a small amount of the felspathic material was obtained in a 
fairly pure state. This was analysed by Mr. G. B. Patten in 
the laboratory of the Queensland Agricultural Chemist, with 
the result shown in the first column of Table 1. 

In order to provide the analyst with a larger quantity of 
material for the more difficult analysis of the tourmaline, a 
sample of the massive tourmaline from the edge of the granite 
was sent in preference to that which had been separated from 
the tourmaline-albite rock. The mineral submitted appears 
to be identical with that of the tourmaline-albite rock in colour, 
size and habit of crystals, and general appearance. The sample 
forwarded was seen to contain, however, as an impurity a 
considerable quantity of small red crystals of haematite. 
Consequently particular care w r as exercised by Mr. Patten in 
the determination of ferric and ferrous iron. 

The resulting analysis showed 7-43 per cent, of Fe 2 0 3 out 
of a total of 99*95. This was assumed to be present in the 
form of haematite, and was consequently subtracted from the 
total, which was then recalculated to 100 per cent., with 
the result set out in the second column of Table 1. 

As a matter of interest, twn further analyses appear in 
Table 1. These are analyses of the Brisbane Schist and of 
the Enoggera Granite (Pink Phase) respectively. Neither of 
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these analyses was made for the purpose of this paper, and 
neither is of rocks found in the immediate neighbourhood of 
the tourmaline- albite rock, so that no quantitative arguments 
could be safely based upon them. 

Of these analyses. No. 3 is that of a typical example of 
Brisbane Schist from the city of Brisbane. The Brisbane 
Schists are known to be made up of various types of altered 
rocks, but by far the greater part is micaceous schist, of which 
the analysis (3) should be quite representative. The Brisbane 
Schists in the locality under discussion are represented by very 
similar micaceous schists, so that the analyses quoted may give 
a general indication as to their chemical composition. 

Analysis No. 4 is that of a rock selected by the author as 
typical of the Pink Phase of the Enoggera Granite, and may be 
considered as a fairly safe guide to the chemical composition 
of the granite, which has all the mineralogical characteristics 
of the Pink Phase at this point. 


TABLE I. 
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100-12 

100-00 

100*56 

99*48 


Analysis 1 — Albite in Tourmaline-Albite rock. Analyst, G. R. Patten. 
Analysis 2 — Tourmaline in Tourmaline-Albite rock. Analyst, G. R. 
Patten. 

Analysis 3 = Brisbane Schist. Analyst, G. R. Patten. 

Analysis 4 — Enoggera Granite (Pink Phase). Analyst, G. R. Patten. 

An examination of Analysis 1 shows that the felspar 
present is undoubtedly albite. but a consideration of the 
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relative proportions of soda, silica, and alumina shows that 
there is a considerable excess of the two latter. By using 
Harker’s or Osann’s tables we can easily calculate that the 
proportions of these three oxides in albite are very different 
from the ratios shown in the chemical analysis. 

Ratio in Albite. ! Xa 2 0. > AI2O3. S 1 O 2 . 

8-57 I 24*99 1 63-40 

8*57 | 14*15 ; 49-74 

; i I 

Excess. 10-84 j 13-60 


It is difficult to explain this very large excess, even after 
the other bases have been allowed their quotas of silica and 
alumina. The presence of andalusite and quartz suggested 
itself, but search for these minerals proved fruitless. Possibly 
many of the minute inclusions observed in the albite may be 
quartz and andalusite, but these could not nearly account for 
the large excess of silica and alumina. The conclusion was 
forced on one that the silica and alumina were present in 
solution in the albite in spite of the fact that Foote and Bradley 
investigated this very problem and came to the conclusion 
that “ no solid solution of quartz, corundum or nephelite in 
albite occurs which is greater than the apparent variation in 
composition due to the ordinary errors of analysis .” 7 

The excess of silica, anomalous though it seems, serves to 
explain in part another anomaly seen in the rock itself—viz., 
the absence of quartz in a tourmaline rock which (the structure 
suggests) has been formed by replacement. 

Turning now to the second analysis, we find it quite 
normal except in t e low percentage of water present. 

(V) DISCUSSION. 

(a) Mineralogical . 

Mineralogically the rock, consisting as it does almost 
entirely of tourmaline and albite, is almost unique. Only one 

7 Foote and Bradley, “ Constant Composition of Albite,’ 5 Am. Jour. 
Sc., xxxvii, 1913, p. 47. 


Actual 

Calculated 
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other rock showing this curious association has been described. 
Concerning this, Dr. J. S. Flett writes as follows :— ££ Tour¬ 
maline-Albite Rochs .—In two places within this sheet (347) rocks 
have been found belonging to a class which has not hitherto 
been described. They consist of tourmaline and albite, and 
are undoubtedly altered states of the killas or clay slates, 
seeing that they retain the banding and slip-cleavage winch 
the killas alone displays.” The albite occurs as “ a colourless 
mineral in the clear bands of the rock.” Further, “ it forms 
grains of very small size and very irregular shape, which 
seldom show twinning of any kind. The tourmaline is in 
small prisms winch have brown and bluish green colour.” 8 

Dr. A. Marker, F.R.S., to whom a specimen of the Enoggera 
rock was sent, writes to the author concerning it, as follows :— 
" The tourmaline-albite rock is interesting, and is apparently 
a rare type. The only other occurrence known to me is on 
the border of the St. Austell granite, in Cornwall, and has 
been briefly described by Flett in the Survey Memoir (Geology 
of Bodwin and St. Austell). I collected and sliced this Cornish 
rock some years ago, when Benson and I visited the district. 
It differs somewhat from yours, the albite being in little clear 
untwinned granules, easily mistaken for quartz, and the little 
prisms of tourmaline having a more pronounced parallel 
arrangement.” This communication from the eminent 
petrologist is especially important, since Dr. Marker alone has 
had the advantage of handling the specimens from both 
Cornwall and Queensland. 

The presence of tourmaline in localised patches (usually 
associated with quartz) in rocks intruded by a granite magma 
is, of course, quite a common phenomenon, and can in most 
cases be readily explained, but the presence of albite in such 
rocks is a matter which seems to admit of more than one 
explanation. The mineral may be original, it may be a product 
of metamorphism of pre-existing minerals, or it may have 
been introduced by the granite magma. 

With respect to the last possibility, the evidence is some¬ 
what conflicting; for, although petrologists were, as the 
result of a great weight of evidence, forced to the conclusion 
that a transfer of soda from the invading to the invaded mass 

8 Petrological Notes in The Geology of Bodmin and St. Austell/ 1 
1909, p. 103. 
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has frequently taken place where the former is a basic rock, 
such transfer was not admitted in the case of granitic intru¬ 
sions. 9 Allport, as early as 1876, in discussing the altered 
Cornish slates, pointed out that of the minerals of the granite 
schorl, two varieties of mica, quartz, and felspar,' 5 
” felspar is the only one absent from the altered slates. 5313 
He was obviously unaware of the tourmaline-albite rock later 
described by Flett. 

In 1887 Rosenbusch, 11 as a result of his work on contact 
phenomena in the Vosges, decided that nothing except a little 
boric acid had actually been added to the schists. In 1881 
G. W. Hawes, 12 in describing the contact phenomena of the 
Albany granite, concluded that the addition of soda to the 
invaded strata may be regarded as certain. 55 In 1886 
Bonney 13 pointed out that the differences between schists of 
regional metamorphism on the one hand and contact meta- 
morphism on the other lay *' chiefly in the presence of felspar 55 
in the former. 

In 1894 Hutchings 14 emphasized the fact that soda was 
transferred from basic intrusions but not from acid, but as the 
result of further work he came to the conclusion, in the fol¬ 
lowing year, that soda almost certainly was introduced from 
granitic masses. 15 

The albitites of Tilley 16 and many pegmatites also force 
one to the conclusion that albite is a mineral which may be 
formed as the result of pneumatolytic, hydatogenetic, or 
deuteric processes, not only in basic but also in acid rocks, 
and as such may be expected in the metamorphosed rocks 
about a granitic intrusion. 

Flett assumes that the albite in the Cornish rock has not 
been introduced by the granite, for he writes : £; The abundance 
of albite leads us to correlate these rocks with the felspar 
hornstones of the calc-flintas series, and they may represent 

9 See especially Roth, Chemisehe Geologie, vol. iii, 1893. 

10 Q.J.G.S., 1876, p. 40S. 

11 Die Steiger Sehiefe und ihre Contact zone, 1877, p. 257. 

12 Amer. Jrnl. Sci., 1881, p. 2S. 

13 Pres. Add. Q.J.G.S., 18S6, p. 104. 

14 Geol. Mag., 1S94, p. 74. 

15 Geol. Mag., 1895, p. 165. , 

16 Proc. Roy. Soc. S. Aus., 1919, p. 334. 
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tourmalinised states of these hornstones.” Further, he writes 
that the specimens “ show that albite is more resistant 
to pneumatolytic emanations than mica, as all the mica has 
disappeared, and this is in accordance with the frequency of 
albite in the china stones and kaolinised granites.” 17 

One cannot assume in the present problem the presence 
of bands of albite in the unaltered schists, felspars in this rock 
being conspicuous by their absence, and must conclude that 
the albite is the result of contact metamorphism, and has 
either been formed by the recrystallization of the minerals 
already present in the rock or that it has been introduced from 
the granite magma just as the tourmaline was. The chemical 
evidence, such as it is, favours the former view, but it were 
safer to disregard this evidence altogether, for the analysis on 
which it is based is that of a sample of Brisbane Schist some 
miles distant. The field evidence and structure of the rock 
are decidedly in favour of the latter alternative ; and they 
suggest, further, that the tourmaline albite rock was formed 
in two stages, which, however, may have followed each other 
very closely. The first stage was the tourmalinisation of the 
micaceous part of the schist and the expulsion of the excess 
silica together with that of the quartz veins. This silica was 
subsequently redeposited in druses, such as are found in the 
neighbouring massive tourmaline rock which represents a part 
of the schist which w^as affected by this first stage only. 

The second stage saw the deposition of albite from hot 
aqueous solutions along the planes vacated by the quartz. 


(b) Structural. 

The WTiter has found a number of descriptions, some of 
them illustrated by plates and figures, of tourmaline contact 
rocks, with structures very closely resembling that of the 
Enoggera rock. In some of these cases the schistose structure 
seems to be independent of, and in other cases the direct 
result of, the intrusion of the granite. Dr. Bomiev 18 has 
urged that foliated rocks of the latter type should not be^termed 
“ schists,” and agrees with Sir A. Geikie in the suggested 
revival of Dr. Boase’s old name cornubianite,” but has re¬ 
defined it as ci essentially consisting of quartz, mica, and 

^Op. cit., 1909, p. 103. — ~~ 

18 Op. eit. Note to p. 104. 
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tourmaline.” Teall points out that this is approximately 
equivalent to the tourmaline hornfels of Continental petro- 
graphers.” 19 He also states that “ the term hornfels is used 
by many writers as a general name for the innermost zone 
in regions of contact metamorphism, and thus applied even 
to schistose and banded rocks. 5 ’ 20 

A classic example of tourmaline ” schists,” in which the 
schistositv is the direct result of contact metamorphism, is 
that described from Cornwall by Allport in 1S76, 21 where the 
“ original lamination of the fine sedimentary matter has been 
replaced by a distinct foliated texture.” He adds : “ It should 
be stated, however, that a decided foliation is restricted to 
the immediate vicinity of the granite.” In describing the con¬ 
tact effects on the Mylor slates, Reid and Flett state: “ Close 
to the granite and within the zone into which granite veins 
extend the slates become much twisted, gnarled, and knotted, 
are often full of tourmaline, and the gaps between the twisted 
laminae have been filled up with streaks and lenticles of quartz 
of schorl rock or of chlorite. 5 ' 22 These authors also describe 
the formation of “ muscovite-tourmaline schist with quartz 
from phyliites by heated solutions from the invading granite.” 

It seems that the effect of contact metamorphism on such 
rocks as slates and schists may be either to obliterate the 
schistosity or to greatly accentuate it, and both these types of 
alteration can be observed about the edge of the Enoggera 
granite. Rosenbuseh has described a “ tourmaline hornfels, 
schistose in structure,” composed of tourmaline, staurolite, 
white mica, and quartz from the clay slates of the Vosges, 
but he points out that in contact rocks in this area the schis¬ 
tose structure is exceptional, and that as the innermost zone 
is approached all schistosity vanishes from the rocks and 
they become massive in character. 23 

Means, in describing tourmaline-bearing quartz veins 
from Ontario, 24 speaks of “ narrow bands of highly altered 
country rock embedded in quartz,” and consisting of “a 

19 British Petrography, 1888, p. 3SO. 

20 British Petrography, 1888, p. 375. 

21 Op. c*it., PL xxiii, fig. 6. 

22 “ The (Geology of the Land’s End District,” p. 9. 

23 Quoted from Teall, op. cit., p. 375. 

24 Economic Qeolosrv. 1914. n. 129. 
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highly tourmalinised schist" made up of “ fine needles of 
tourmaline set in a matrix of fine crystalline muscovite.’’ 
These bands, beyond doubt, represent fragments of very 
highly altered country rock “ which was probably a diorite 
or a chlorite schist," and which was “ first in part made schis¬ 
tose by dynamic metamorphism." 

The rock which most nearly approaches in structural 
characters the Enoggera rock seems to be that described by 
Flett 25 from Cornwall as “ tourmalinised slate (E 1759), 
Belovely Beacon," a microphotograph of which is shown and 
which is described as a secondary aggregate of quartz and 
schorl which has replaced the original slate," and in which 
£< the cleavage and slip-cleavaye of the slates are perfectly 
retained." 

The writer has in an earlier section commented on the 
remarkable similarity in structure between the albite-tour- 
maline rock of the Enoggera area and the unaltered Brisbane 
Schist. In 1914 he wrote: The w T hole schist has been so 
beautifully replaced that the new rock under the closest 
scrutiny shows every characteristic of the normal schistose 
structure." 26 As the result of further investigation he sees no 
reason to modify that statement. The schistosity shewn in 
this interesting contact rock is undoubtedly older than and 
for the most part independent of the contact metamorphism. 


(VI) CONCLUSION. 

1. The rock described is almost on the contact of the 
Enoggera Granite with the Brisbane Schist. 

2. Mineralogically it is almost unique, consisting as it 
does almost entirely of tourmaline and albite. 

3. Practically no quartz is present, but a chemical analysis 
of the albite shows remarkable excesses of both silica and 
alumina. 

4. Structurally the rock is remarkably like the unaltered 
Brisbane Schists, the tourmaline of the altered rock corres¬ 
ponding in position and amount with the micaceous part of 

25 Petrological Notes in “ The Geology of Bodmin and St. Austell,** 
1909, p. 1S7. 

26 Op. eit., 1914, p. 153. 
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the unaltered schist, while the felspar veins of the former 
correspond in number and type with the quartz veins of the 
latter. 

5. In order to explain (I) the association of tourmaline 
and albite, (II) the absence of free quartz, and (III) the struc¬ 
tural nature of the rock, the following hypothesis is advanced :— 
The micaceous parts of the schist have been metasomatically 
replaced by tourmaline, and the excess silica, together with 
that of the quartz veins has been removed to be redeposited 
elsewhere. Following this alteration, albite was introduced 
from the granite and deposited among the veins vacated by 
the quartz and in any interstices in the matter! tourmaline. 
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PLATE II. 

Figure L—Photograph of polished specimen of Tourmalme-Albito reek 
found replacing Brisbane Schist near its contact with the 
Encggera Granite. Approximately natural size. 

Figure 2.—Microphotograph of same rock in ordinary transmitted light* 

X 18 . 
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Notes on the Essential Oils of Daph- 
nandra aromatica. 

By T. Gr. H. Jones, B.Se., A.I.C., and Frank Smith, 
B.Sc., F.I.C. 

{Read before the Royal Society of Queensland , 27th June , 

1923.) 

Daphnandra aromatica (N.O. Monimiaeese) is dis¬ 
tinguished from other of the genus by its aromatic bark 
and slightly fragrant leaves. 

Parcels of the leaves and bark, collected for us by 
courtesy of Mr. E. H. F. Swain, Director of Forests, were 
submitted to distillation in high-pressure steam, and the 
small amounts of oil collected have permitted of deter¬ 
mination of their general character. 

OIL OF THE BARK 

One hundred and forty-five pounds of the dry bark 
yielded 200 cc. (-3 per cent.) of a dark amber oil, heavier 
than water, and possessing the characteristic odour of the 
bark, predominantly that of sassafras. 

The following constants were recorded :—a 1*077; 

tax,-1-9, [«] M 1*525. 

Acid, ester, and acetyl values, nil. 

Nothing was extracted from the oil by alkali bisul¬ 
phites, and a trace only of phenolic body by caustic alkali. 

When placed in a freezing mixture the oil became 
almost completely solid. 

Fractionation of 150 cc. of 130 mm. pressure gave 4 cc. 
at 70-80° Cl, 4 cc. at 80-128° O., and 140 cc. at 129-130° C. 

The last fraction, constituting the bulk of the oil, 
possessed the characteristic properties of almost pure safrol, 
j>] D > 5 1*0530, 1*096, [a] n — *5 ; and was confirmed as 

such by preparation of piperonvlie acid, its oxidation 
product. 

Safrol, which constitutes about 95 per cent, of the bark 
oil of D . aromatica , is also, among the Monimiaeete, the prin¬ 
cipal constituent of laurel leaf oil, 1 and has been identified 


1 Gildemeister and Hoffmann, ‘‘The Volatile Oils .” 
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in the leaf oil of Atherospcrma mosckatum (Victorian 
sassafras). 2 Its occurrence in the volatile oils of the 
Lauraeeie is common, notably in those of the Cinnamomums. 
The bark oil of C. Olivieri (Brisbane sassafras) contains 
25 per cent. 3 

The lower fraction (4 cc.) was not sufficient in amount 
for identification of the optically active constituent, pro¬ 
bably a terpene the general characteristics of which 
indicated it to be kevo-rotatory pinene. 


THE OIL OF THE LEAF. 

The yield from the air-dried leaves was approximately 
*3 per cent. The essential oil was light greenish yellow in 
colour, and possessed an odour faintly resembling cinnamon. 
Its constants were—*9181; [a] D +33*7 ; [n ] Pti0 1*489. 
Ester value 20; acetyl value 50. 

Sodium bisulphite solution extracted 2-3 per cent, of a 
body which was apparently not cinnamic aldehyde; and 
caustic potash solution, *5 per cent, of a phenol giving a 
bluish green colour with ferric chloride. 

On fractionally distilling the amount of oil available 
(45 cc.) under 30 mm. pressure it was resolved into two 
principal fractions, viz.:—(1) Boiling at 70-80° C., and 
(2) at 145-154° C. 

The lower fraction possessed [n] D 1478 and a + 54*2 
in a 1-dcm. tube. Its odour and general characteristics 
indicated the presence of limonene, though the amount of 
the fraction was insufficient to permit of purification and 
identification. 

The behaviour on fractionation would show that the 
principal constituents of the leaf oil are a terpene 
(d-limonene ?) or terpenes, and a body, probably a 
sesquiterpene, comprising the bulk of the last fraction, 
Wd 1*501, amounting to about 50 per cent, of the whole oil. 

It ?s hoped to further elucidate the composition of the 
leaf oil of D. aromatica when a larger quantity of material 
is available. 

2 M. E. Scott, J.C.S. 101 (1912), 1612. 

:f GL W. Hargreaves, J.C.S. 109 (1916), 751. * 
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Contributions to the Queensland Flora. 

No. 2* 

By C. T. White, F.L.S., Government Botanist, and 
W. D. Francis, Assistant Government Botanist. 

(Text-figures 1-9.) 

(Read before the Royal Society of Queensland , 24th July , 1923.) 

Order CRUCIFERS. 

Cakile maritima Scop. Collected on the ocean beach, 
Stradbroke Island, Moreton Bay, by C. T. White. This herb, 
which is found in Europe, South Africa, and South America, 
is also common on the sea beaches of New South Wales. This 
is the first record of its occurrence in this State. 

Order PITTOSPORACE.E. 

Hymenosporum fiavum F.v.M. Some specimens of this 
tree were recently received .from Ravenshoe collected by Mr. J. 
B. Manuell and from the parish of Barron collected by Mr. I). 
Fraser, both localities on the Atherton tableland, North 
Queensland. The specimens differ from the more commonly 
known form in the under surface of the leaves, the peduncles 
and pedicels being more hairy. The fruits also are covered with 
a loose, floccose tomentum. The tree is common on the Eungella 
Range, North Queensland, and herbarium specimens from 
there are similar to Southern ones. It has also been recorded 
from Rockingham Bay by Mueller (Fragm. Phytogr. Austr. 
v. 210 and vi. 168). 

Order GUTTIFERiE. 

Calophyllum fouriga sp. nov.. Arbor magna; ramulis 
glabris subteretibus ; foliis modice petiolatis (petiolis ca. 1*3 
cm. longis) coriaceis glabris ellipticis prominente pellucido- 
punctatis (12-18 cm. longis, 5-8 cm. latis); inflorescentiis 
floribusque ignotis ; fructibus magnis (ad 10 cm. longis) ovoideo 
globosis obliquis apice acutis; seminibus globosis (ad 2.5 cm. 
diam.). 

* No. 1 in vol. xxxiii., 1921, pp. 152-165. 
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A rain forest tree attaining over 100 ft. (30 in.) in height. 
Barrel not flanged at base, bark scaly. Apparently glabrous. 
A branchlet 4 in. (10 cm.) long measures 2 lines (4 mm.) in 
diameter at base. At intervals and frequently between the 



Calophylhnn towiga sp. nov. A, leafy shoot. B, fruit. C, seed. 
All about half natural size. D, portion of leaf showing venation, 
X 3/2. 

insertions of the leaves the young branchlets are marked by 
transverse cicatrix-like rings. Leaves elliptical, obtuse or 
rounded or shortly acuminate at the apex, entire, coriaceous, 
margins recurved, lateral nerves close, parallel and almost 
tranverse, *5-1 mm. apart ; measurement of leaves 4-1-7 in. 
(12-18 cm.) long, twice to three times as long as broad ; petioles 
about l- in. (1*3 cm.) long, prominently grooved on the upper 
side. No flowers available. Fruit large, apparently subtended 
by five orbicular calyx lobes, exuding a milky juice when 
cut, globular-ovoid, oblique, apex pointed, slightly narrowed 
at the base, attaining 4 in. (10 cm.) in length, endocarp in dry 
or partially dry fruit crustaceous, about *5 mm. thick. Seed 
globular, about 1 in. (2*5 mm.) in diameter. (Text-figure 1.) 

Hab.: Bellenden-ker Range, at altitudes of 2,000-3,000 ft., 
C. T. White ; Boonjie, D. Fraser; Gourka Pocket, Atherton Tableland, 
A. L. Merrot-sy (fruiting specimens, January, 1923). 



CONTRIBUTIONS TO THE QUEENSLAND FLORA. 


65 


This tree, which is very plentiful in the localities enumerated, has a 
bark with a general resemblance to that of the Bolly Gum, Litsect 
reticulata. The timber is durable and is extensively used on farms for 
fencing posts and rails and for purposes in which hardwood is generally 
used. It also resembles the timber of Litsea reticulata , but is darker in 
colour and heavier in w r eight. 


Order MALVACEAE. 

Abutilon crispum G. Don. Syst. i., 502. Collected at 
Bowen by Rev. N. Michael. This Indian and tropical and 
sub-tropical American plant was previously unrecorded for the 
State. 

Order STERCULIACE^E. 

Helicteres Isora Linn. Collected on Settlement Creek, 
North-west Queensland, by L. Brass. An Asiatic plant only 
previously recorded in Australia from the Northern Territory. 

Order TILIACEiE. 

Cor chorus olitorius Linn. Collected on the Landsborough 
and Flinders Rivers of Central and North Queensland by C. T. 
White. A tropical Asiatic plant previously unrecorded for the 
State. 

Elaeocarpus eumundi Bail. The flowers of this species, 
w r hich was named and described from fruiting specimens, have 
not been described previously. Following is a description of 
them ;— 

Racemes secund, arising from the scars of fallen leaves 
sometimes at a distance of 10 in. (25 cm.) below the apex of 
the branchlets; rhachis, pedicels, sepals, and petals silky 
pubescent; rhachis about 2 in. (5 cm.) long ; pedicels slender, 
4-6 lines (8-12 mm.) long ; flowers pale or greenish yellow ; 
sepals 5, narrow linear, acuminate, margins incurved, 4-5 lines 
(8-10 mm.) long ; petals 5, oblong, 5 lines (10 mm.) long, 
divided at the apex for about one-fourth of their length into 
about 20 linear lobes ; disc evenly and finely 10-toothed, 
glabrous ; stamens about 30, puberulent; filaments about 
1 line (2 mm.) long ; anthers narrow linear, about 2 lines 
(4 mm.) long, one of the two apical points recurved and 
exceeding X line (2 mm.) in length ; ovary ovoid, glabrous; 
style slender, glabrous, 4-5 fines (8-10 mm.) long. 

Hab. : Flowering specimens collected Dee. 1922, at Fraser Island, 
by F. C. Epps. 

R.S.—F 
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Order KUTACE^E. 

Boronia granitica Maid. & Betche, Proc. Linn Soc. ET.S.W. 
vol. xxx., 357 (1905). This shrub, which was first found at 
Emmaville, N.S.W., has now been collected at Stanthorpe, 
Queensland, by Alex. Maepherson, W. R. Petrie, and E. W. 
Bick. 

Order MELIACE^. 

Aglaia ferruginea sp. nov. Arbor ramulis juvenilibus 
dense rufo-pubeseentibus; foliis longe petiolatis impari- 
pinnatis, 2-jugis. petiolo communi et rhachide stellato-pube- 
scentibus ferrugineis, foliolis breviter petiolulatis submem- 
branaceis ellipticis vel oblanceolatis acuminatis, paniculis 
axillaribus ramulis stellato-pubescentibus ; floribus subsessili- 
bus glomeratis, calyce 5 lobo, lobis ovatis obtusis ; petalis 

5 glabris imbricatis obovatis vel ovatis ; tubo glabro obconico 
crenulato ; antheris exsertis ; ovario ad basem puberulo. 

A small tree about 20 ft. in height with a barrel about 

6 in. in diameter. Young shoots, branchlets, underside of 
leaves, and parts of inflorescence ferruginous pubescent with 
stellate hairs, the indumentum very dense on the young shoots, 
young branchlets, midrib, and primary nerves of the under 
side of the leaves. Leaflets 4 or 5, the lateral ones on petiolules 
of about 1 line (2 mm.) or less, the terminal ones on petiolules 
of about 4 lines (8 mm.) or less, thin or almost membranous, 
elliptical or oblanceolate, acuminate, the terminal ones nar¬ 
rowed at the base, margins recurved, lateral nerves numerous 
and parallel, 2-|-5 in. (6*4-12*8) cm. long, twice to three times 
as long as broad. Panicles in the upper axils, mostly shorter 
than the leaves, the ultimate branches consisting of very dense 
globular, ovoid, or oblong clusters of flowers. Flowers crowded, 
subsessile, globular, about 1 line (2 mm.) in diameter. Calyx 
beset on the outside with brown stellate hairs, divided for 
about two-thirds its length into 5 obtuse, ovate lobes about 
1 mm. long. Petals 5, glabrous, strongly imbricate, obovate 
or ovate, about 1-5 mm. long. Staminal tube glabrous, 
obconical, slightly exceeding 1 mm. in length, crenulate at 
apex, anthers slightly exserted. Ovary (perhaps rudimentary) 
globular, minute, pubescent at base. (Text-figure 2.) 

Hab.: Atherton Tableland, C. T. White (type); also received 
from the District Forest Officer, Atherton, without name of collector. 

This species is distinguished from its nearest Australian ally, Aglaia 
elceagnoidea Benth., by the dense ferruginous hairs of its young shoots, 
branchlets, and under sides of leaves and by the dense globular, ovoid, 
or oblong clusters of flowers on the ultimate panicle branches. 
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Aglaia ferruginea sp. nov. A, flowering shoot about half natural 
size. B, portion of under surface of leaf, X 5/2. 

Order LEGUMINOS^. 

Templetonia Hookeri Benth. Specimens of this shrub 
have been collected at Settlement Creek, North-west Queens¬ 
land, by L. Brass, and constitute a definite locality record in 
the State for the species. The leaves in these specimens are 
occasionally 3-foliolate. 
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Psoialea pustulata F.v.M. The following are definite 
localities for this little-known species : Lower Settlement 
Creek, L. Brass ; Georgina River, E. J. Whelan ; Lawn Hill, 
F. Hann (all near Queensland-Northern Territory Border) ; 
Walsh River, Cape York Peninsula, T. Barclay Millar. 

Tepiirosia coriacea Benth. This Northern Territory plant, 
previously unrecorded for Queensland, has been collected on 
sandstone ridges at Settlement Creek, North-west Queensland, 
by L. Brass. 

Atylosia cinerea F.v.M. This Northern Territory shrub, 
which was previously unrecorded for the State, has been 
collected at Branch Creek, North-w r est Queensland, and 
Settlement Creek, Queensland-Northern Territory Border, by 
L. Brass ; and at Townsville, North Queensland, by J. W. 
Fawcett. 

Rhynehosia acutifolia F.v.M. Definite Queensland 
localities for this species are—Gilbert River, F. v. Mueller; 
Tate River, R. C. Burton ; near Railway Crossing, Tate River, 
C. T. White. R. C. Burton’s specimens bear pods containing 
2-3 seeds, a peculiarity already noted by Bentham in Mueller’s 
specimens from the Gilbert River. Some specimens in the 
Queensland Herbarium simply marked “ Harm’s Expedition ” 
also have pods which are mostly 3-seeded. 

Dalbergia monosperma Dalz. This twining shrub, which 
is distributed in parts of India, China, Malaya, and Northern 
Australia, has been collected on the edge of Mangrove Swamps 
at Cairns by C. T. White, and was previously unrecorded for 
the State. 

Acacia lycopodifolia A. Cunn. This Northern Territory 
shrub‘was collected at Settlement Creek, North Queensland, 
near border of Northern Territory, by L. Brass, and is a new 
record for the State. It was recorded by Bailey in the 
£C Queensland Flora,” ii., p. 483, as a Queensland species, and 
the locality Hammersley Range given. Hammersley Range, 
however, is in the north-west of Western Australia. 

Acacia flexifolia A. Cunn. A New South Wales species not 
previously recorded for this State which has been collected 
at Catfish Creek, Inglewood District, by C. J. Smith. 

Acacia myrtifolia Willd. has been collected in the following 
localities :—Logan River, Rev. B. Scortechini ; Russell Island, 
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Moreton Bay, Miss E. N. Parker; summit of Glasshouse Moun¬ 
tains, E. M. Bailey; Beerwah (associated with Acacia com- 
■planata in Eucalyptus forest), C. T. White. In the £i Queensland 
Flora,” ii., p.489, F. M. Bailey recorded A. amoena WendL 
from the Glasshouse Mountains. C. T. White recently collected 
a series of specimens of A. myrtifolia from that district, and 
on examination found them to be identical with E. M. Bailey’s 
specimens referred to A. amoena. A. amoena should, therefore, 
be deleted from the list of Queensland Acacias. J. H. Maiden, 
in ''Forest Flora of New South Wales,” v., p. 185, had expressed 
his doubt as to this species occurring in Queensland. 

Acacia translucens A. Cunn. A Northern Australian 
species, not previously definitely recorded for Queensland, 
■which has been collected at Massacre Inlet, Gulf of Carpen¬ 
taria, by L. Brass. J. H. Maiden, in his paper on the Tropical 
Acacias of Queensland, p. 24 (Proceedings of Royal Society of 
Queensland, vol. xxx.), excluded this species, as the only 
locality recorded in the <e Queensland Flora 55 (p. 494) was 
“ Islands of the Gulf of Carpentaria.” The present record now 
definitely establishes the plant as a Queensland species. 

Acacia Muelleriana Maid. & Bak., Proc. Linn. Soc. N.S.W., 
viii. (2nd series), p. 515, pi. 25. A New South Wales species 
collected at Chinchilla by J. E. Young, and constituting a new 
record for the State. The Chinchilla specimens have slightly 
broader leaflets than those of the type, but resemble exactly 
specimens from Minore, N.S.W. (ex. Nat. Herb. Sydney). The 
plant is very different in appearance from any other Queens¬ 
land species of Acacia. 

Order MYRTACEiE. 

Eugenia macrohila sp. nov. Arbor parva vel frutex 
diffusis; foliis glabris, ellipticis vel oblanceolatis breviter 
petiolatis obtuse acuminatis vel raro obtusis subcoriaceis; 
floribus ignotis; fructibus solitaris pedicellatis globosis 
puniceis ; seminibus solitariis. 

A straggling shrub or a small tree with an irregular or 
leaning barrel attaining about 6 in. diameter. Leaves 
elliptical or oblanceolate, narrowed at the base into a very short 
petiole, obtusely acuminate or less frequently obtuse at the 
apex, rather thick in texture, margins slightly recurved, at 
least in dried specimens, lateral nerves oblique, generally 
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3 to 5 conspicuous on each side of the midrib, 1J-2-J in. (3-2-6*4 
cm.) long, 2 to 3 times as long as broad. No flowers available. 
Fruit solitary in the upper axils on slender pedicels attaining 
8 lines or rarely reduced to 1 line in length, young fruit finely 
pubescent with minute appressed hairs, mature fruit attaining 
about i in. (1*3 cm.) in diameter (when fresh), red, the pulp 
sweet and very pleasant to the taste. Persistent calyx-lobes 
4. narrowly ovate or narrowly triangular, obtuse, 2-2-| lines 



Eugenia macroldla sp. nov. A fruiting branelilet. E, mature fruit. 
'€, seed. D, leaf showing reining. All half natural size. 

(4-5 mm.) long. Endcarp thin, readily broken with the 
fingers. Seed solitary, globular or slightly ovoid, J-J in. 
(6-8 mm.) in diameter ; hilum broad and nearly as long as the 
seed. (Text figure 3.) 

Hab. : Marmor, 26 miles south-east of Rockhampton, W. D. Francis, 
March, 1920. 

This species is allied to E. cctrissoides F.v.M., from which it is dis¬ 
tinguished by its narrow^ leaves, slender pedicels, and the elongated 
■calyx-lobes crowning the fruit. 
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Eugenia Petriei sp. nov. Arbor, ramulis foliisque glabris ; 
foliis tenuiter coriaceis o bo vat is apice acuminatis basi in 
petiolum satis longum cuneathn coarctatis, costis lateral!bus 
utrinque ultra 30 cum costa intramarginali a margine ca. 
2 mm. remota conjugentes ; floribus mediocribus in cymam 
terminalem pauciilorum digest is ; calycis tubo turbinato (4 mm. 
longo), lobis 4, hva-lino marginatis; petalis 4, suborbicularibus, 
(ca. 2 mm. diam.) staminibus 4 mm. longis, stylo 1* 1-1*3 cm. 
longo ; bacco oblonga 1-sperma. 



Eugenia Petriei sp. nov. A, flowering shoot. C, fruit. D, flower 
bud. E, flower. F, petal. A and C about half natural size, D natural 
size, E and F X -• 

A medium-sized tree, glabrous in all parts. Leaves thin- 
coriaceous, obovate, mostly 4-4f in. (10-11*3 cm.) long, and 
If-2 in. (3-8-5 cm ) broad ; finely veined with numerous close 
parallel veins, the main lateral veins lf-2 lines (3-4 mm.) 
apart with liner veinlets between them, the intramarginal vein 
mostly about 1 line (2 mm.) from the margin, veins and veinlets 
conspicuous on both faces in the dried leaf, apex abruptly 
acuminate or more or less tapering into an acuminate point, 
base gradually tapering into a petiole of 2-3 lines (4-6 mm.). 
Flowers white, not very numerous, borne in terminal trichoto- 
mous cymes usually shorter than the leaves. Cymes pedunculate 
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or sometimes sessile ; peduncles, branches, and pedicels rather 
stout. Calyx turbinate, 2 lines (4 mm.) long, lobes 4, scarcely 
1 line (14 mm.) long, margin hyaline. Petals narrowed at the 
base into a very short claw, suborbicular, about 1 line (2 mm.) 
diameter. Stamens very numerous, 2 lines (4 mm.) long. 
Style slender, 5-6 lines (1* 1-1-3 cm.) long. Fruit blue, oblong, 
about 5-in. (1-3 cm.) long but not seen quite ripe, 1-seedecl. 
(Text-figure 4.) 

Hab. : Fraser Island, W. R. Petrie. 

This tree in the past has been confused with E. cyanocarpa F.v.M., 
and when one of us (C. T. W.) was on Fraser Island in May 1921 Mr. 
Petrie chew his attention to it and E. cycmocarpa , which is also common 
there ; the two trees are quite distinct in the field, E. Petriei seems to be 
more or less confined to the creek banks, the branches usually overhanging 
the water. 

In botanical sequence this new species comes nearest to E. cyanocarpa, 
the distinctions being as follows :— 

Leaves 2-4 in. long, j-1 J in. broad; stamens J in. long or more ; 
fruit globular— E. cyanocarpa. 

Leaves mostly 4-4 J in. long, 1J-2 in. broad, stamens 2 lines long, 
fruit oblong— E. Petriei. 

Order UMBELLIFERiE. 

Siebera Billardierl Benth. var. lanceolata. All the Queens¬ 
land specimens in the Queensland Herbarium represent the 
above variety. We have specimens from the following 
localities:—Macpherson Range, H. Tryon, C. T. White; 
Helidon, F. M. Bailey ; Crow’s Nest, Kenny and White; 
Cooroy, H. A. Longman ; Fraser Island, F. C. Epps, J. E. 
Young. 

Order COMPOSER®. 

Oleaxia oliganthema F.v.M. This New South Wales shrub, 
which w r as previously unrecorded for Queensland, was collected 
on the Macpherson Range. Killarney district, by C. P, Saunders. 
The Queensland specimens differ from the type in possessing 
larger flowers and in the involucral bracts being densely silky 
pubescent. The description in the “ Flora Australiensis ” was 
drawn up from meagre material, and the plant evidently shows 
a much greater variation than there described. 

Order EPACRIDE,®. 

Epacris longifiora Cav, Collected on Mount Lindesay by 
W, 'Hill. J. E. Young and C. T. White also collected it there 
recently, and noticed that it was common on cliff faces. We 
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also have specimens from Springbrook, Macpherson Range, 
collected by Mr. J. Tait. It was omitted from the “ Queensland 
Flora 33 although recorded from Mount Lindesay in the ££ Flora 
Australiensis. 33 This mountain is on the border of New South 
Wales and Queensland, but almost wholly within the latter 
State. The species is common in the sandstone flora of New 
South Wales. 

Order MYRSINACEiE. 

Ardisia feifaria sp. nov. Frutex erectus glabrus ; foliis 
alternis distiehis subsessilibus pellucido-punctatis, oblongo- 
lanceolatis basi auriculatis; floribus racemosis, racemis 
axillaribus 2-5 floris ; pedieellis capillaribus ; sepalis 4 lanceo- 
latis petahs 4 ovatis acuminatis; staminibus 4; ovario 
ovoideo. 



Ardisia hifaria sp. nov. A, flowering shoot. B, flowers, X 3. C, 
leaf showing venation. D, shoot showing attachment of leaves. A, C, 
and D, about half natural size. 

A shrub attaining 4 ft. in height, glabrous. Branches 
terete. Leaves alternate, dotted with pellucid glands, dis¬ 
tichous, subsessile, oblong-lanceolate, tapering but obtuse at 
the apex, cordate at the base, appearing oblique on account 
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of the lower basal auricle often overlapping the upper surface 
of the branch let, and the upper basal auricle overlapping the 
under surface of the branchlet, midrib immersed and a few 
indistinct primary veins visible oil upper surface of leaf , midrib 
raised and primary veins slightly more evident on the under 
side ; measurement of leaf-blade, 1-2 in. (2*5-5 cm.) long, 4-6 
times as long as broad. Flowers in short axillary racemes of 
2-5 flowers, the rhachis about 1 line (2 mm.) long. Pedicels 
capillary, 3-4 lines (6-8 mm.) long, each subtended by a lanceo¬ 
late, concave bract about 4-line (1 mm.) long. Calyx divided 
to the base into 4 lanceolate sepals about 4-line (1 mm.) long ; 
petals 4, very shortly united and overlapping at the base, 
ovate, acuminate, nearly 14 line (3 mm.)'long. Stamens 4, 
subsessile, lanceolate or narrowly traingular, subcordate, about 
1 line (2 mm.) long ; slits of anther cells extending to the full 
length of the cells. Ovary ovoid, tapering into a fairly slender 
style. (Text-figure 5.) 

Hab. : Bellenden-Ker, common in lowland forests, C. T. White 
(flowering specimens, type) : Glenallyn, Atherton Tableland, Gonrka 
Pocket, Atherton Tableland, C. T. White. 

Order SAPOTACE.E. 

Lucuma eastanospermum (C. T. White) n. comb. This 
species was described and named from fruiting specimens by 
C. T. White as Chrijsop'hyUum eastanospermum in Bot. Bull, 
xxi., p. 12, Department of Agriculture and Stock, Brisbane. 
Examination of flow r ers, recently collected on the Atherton 
Tableland by G. Curry, shows that the species should be placed 
in Lucuma . Following is a description of the flowers, which 
were not available previously :— 

Calyx-lobes 5, ovate, obtuse, imbricate, silky pubescent, 
about 3 lines (6 mm.) long. Corolla-tube shortly cylindrical or 
constricted about the middle, hirsute inside towards the base, 
about 5 lines (10 mm.) long ; lobes 5, their margins over¬ 
lapping towards the base, broadly ovate, obtuse, about 1 line 
(2 mm.) long. Staminodia 5, obtuse, alternating with the 
corolla-lobes and about two-thirds their length. Stamens 
alternating. with the staminodia and inserted lower in the 
corolla-tube ; filaments slender, under 4-line (1 mm.) long ; 
anthers ovate, almost 1 line (2 mm.) long. 

The presence of the staminodia in the flower and the 
absence of albumen in the seed indicate that this species should 
be assigned to Lumma. 
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Sideroxylon Brownlessianum F.v.M. Fragm. viL, p. Ill; 
F. M. Bailey, c< Queensland Flora, 55 iii., p. 959. Fruit, which 
were previously unknown, have been collected at G-adgarra, 
Atherton Tableland, by A. L. Merrotsy and C. T. White. 
Following is a description of them :—Fruit oval, 1 in. long 
and |-in. in diameter, 2-seeded. Seeds narrowly obovate, 
|-in. long ; testa dark brown, glossy: hilum linear, about 
three-fourths the length of seed. 

Order APOCYJSTACE.E. 

Alstonia longissima F.v.M., Papuan Plants, 1 (v.), p. 91 
(1877). Specimens of this plant collected at Port Moresby, 
Papua, by C. T. White, show that the species is identical 
with A. somersetensis, Bail., £k Queensland Agricultural Journal 55 
i, pp. 229, 368 (1897). Bailey’s specimens were collected at 
Somerset, Cape York Peninsula, by F. L. Jardine, and his 
name must lapse in favour of Mueller’s earlier one. The species 
is figured on page 324 of Bailey’s “ Comprehensive Catalogue 
of Queensland Plants.” 

Order LAURACE/E. 

Cryptocarya foveolata* sp. nov. Arbor magna, ramulis 
juvenilibus pubescentibus ; fohis alternis petiolatis ovatis vel 
elhpticis obtuse aeuminatus subtriplinervis prominente 
foveolatis utrinque reticulatis; paniculis terminalibus vel 
axillaribus ; floribus breviter pedicellatis, perianthii tubo 
obconico, lobis ovatis ; bacca globosa. 

A tree attaining a height of about 100 ft. and a barrel 
diameter of about 2 ft. Barrel not prominently flanged. Bark 
brown, fairly smooth ; when cut, light brown, f ¥ -in. thick on a 
tree with a barrel diameter of 1 ft. 9 in. Sap wood white. 
Young shoots pubescent. Leaves alternate, on petioles 2-4 
lines (4-8 mm.) long, ovate, lanceolate or elliptical, mostly 
shortly and obtusely acuminate, a pair of lateral nerves 
prominent towards the base giving the leaf a triphnerved 
appearance ; the other lateral nerves are very few and distant, 
both surfaces reticulate. The most prominent features of the 
leaves are the one or two pairs of hollow glands (domatia) 


* Though this tree was originally named G . cinnamomifolia Benth. 
var. parvifolia by the late F. M. Bailey, the name parvifolia has already 
been applied specifically to a Philippine Island species of Cryptocarya 
by E, D. Merrill. 
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Text-figure 6. 

Cryptocarya foveolata sp. nov. A, shoot from young tree. B 
shoot from a very large tree. C and E, fruit at different stages. D 
leaf showing under side. All natural size. 
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situated along the midrib at the axils of the principal lateral 
nerves forming protuberances on the upper surface and with 
orifices on the under side. Measurement of leaf-blade l-2-| 
in. (2*5-6*5 cm.) long, 1-| to 3 times as long as broad. Panicles 
terminal and in the upper axils, very slender and raceme-like, 
generally shorter than the leaves. Flowers very shortly pedicel¬ 
late. Perianth turbinate or campanulate, about 2 lines (4 mm.) 
long, the obconical tube about as long as the lobes, pubescent 
inside ; lobes ovate, about 1 fine (2 mm.) long. Stamens 
of the outer series nearly as long as the perianth segments ; 
anthers ovate, obtuse ; filaments broad, finely puberulent. 
Glands (6) at base of stamens, subsessile, ovoid or nearly 
globular, obtuse, puberulent at base, about *5 mm. in diametei. 
Three inner stamens lanceolate, obtuse, about as long as the 
outer ones, filaments broad and flat, finely ciliate on the margins. 
Three staminodia alternating with the three inner stamens 
on short broad stipites, broadly ovate, acute, cordate and 
puberulent at base, about 1 mm. long. Ovary • immersed in 
the calyx-tube, narrowly ovate, puberulent with a few minaU 
appressed hairs; style cylindrical, glabrous, apparently 
articulate above the ovary. Fruit black, globular, about f-in. 
(1*2 cm.) in diameter, crowned by the small circular scar of the 
perianth tube. G. cinnamomifolia Benth. var. Bail. Cat. 
Queens. Woods 1886 and subsequent editions No. 313a ; 
0. cinnamomifolia Benth. var. parvifolia Bail. “ Queensland 
Flora,’ 5 pt iv., p. 1301 (1901). (Text-figure 6.) 

Hab.: Mount Mistake, F. M. Bailey ; Roberts Plateau, Macpherson 
Range, C. T. White; Ranges eastward of Emu Vale, C. B. Saunders, 
W T . D. Francis. 

This tree is allied to Cryptocarya cinnamomifolia Benth., from which 
it is distinguished by its smaller leaves containing large domatia and 
lacking a glaucous under-surface, and by its globular not-depressed fruit. 

Cryptocarya pleurosperma sp. nov. Arbor magna novellis 
sericeo pubescentibus ; foliis petiolatis alternis ellipticis obtuse 
acuminatis prominente triplinerviis supra nitidis ; floribus 
ignotis; fructibus ovoideo-globosis; seminib us rugoso- 
costatis, costis ca. 12. 

A tall tree, young buds silky pubescent. Young branchlets 
angular towards the growing points. Petioles somewhat 
flattened in the upper part or the leaf laminae shortly decurrent, 
3-5 lines (6-10 mm.) long. Leaves alternate elliptical, shortly 
and obtusely acuminate, prominently triplinerved, transverse 



bl) cc 


78 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 

veins visible but not prominent, upper surface smooth and 
lossy, under surface darker and duller, measurement of lamina 
1-5! in * (9-14= cm -) lon g> l* 5 ' 2 * 5 times as long as broad. No 
flowers available. Fruit ovoid-globular, red, over 1-J- in. 



Text-figure 7. 

Grypiocarya pleurosperma sp. nov. A, leafy shoot. B, fruit. C r 
seed. D, seed in transverse section showing thick, ribbed pntamen. All 
half natural size. 

(3*8 cm.) long. Seed ovoid-globular, rugose and very pro¬ 
minently longitudinally ribbed, ribs generally 12 in number, 
putamen walls 2-4 lines (4-5 mm.) thick. (Text-figure 7.) 

Hab. : Bellenden-Ker, C. T. White (type) ; Gadgarra, Atherton 
District, T. Fuller; Johnstone River, Rev. N. Michael. 

In its triplinerved leaves and costate seeds this species resembles. 
C. australis Benth., to which it is apparently closely allied. It is dis¬ 
tinguished from C. australis by its more strongly costate and larger very 
rugose seeds which are twice the size, and its broader and larger leaves. 

Order PROTEACEfE. 

Persoonia oxycoccoides Sieb. This species, previously 
known from Victoria and New South Wales, has been collected 
at Inglewood, west of Warwick, Southern Queensland, by 
C. J. Smith. 
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PLACOSPERMUM gen. nov. 

Flores hermaphroditi. Perianthium cylinclraceum regularis 
vel parum irregularis, sup erne recur vum (segmentis 4, demum 
solutis ?). Stamina 4, antheris linearibus quorum 3 imper¬ 
fect is, filamentis infra medium perianthii insertis. Glandulse 
hypogynse 4, angustae. Ovarium subsessile, angustum, ovulis 
numerosis uniseriatis. Folliculus coriaceo-lignosus, pluris- 
permus. Semina compressa, samaroidea, late alata. Arbor. 
Folia alterna, Integra, coriacea, pennivenia. Flores racemosi, 
racemis ad apices ramorum paniculatis. 

Flowers hermaphrodite. Perianth terete or cylindrical, 
recurved in the upper part ; segments 4, regular or nearly so. 
Anthers 4, but only one perfect in each flower, linear, with 2 
linear parallel cells adnate to the connective ; filaments erect, 
linear or oblong, inserted below the middle of the perianth 
segments. Hypogynous scales 4. linear or setaceous, distinct. 
Ovary scarcely stiihtate, narrow and terete ; ovules numerous ; 
style continuous with the ovary. Fruit a follicle with a thin, 
woody exocarp, 1-celled. Seeds numerous, in a single row, 
flat and broadly winged ; testa membranous ; cotyledons thin 
and flattened. A tall tree. Leaves alternate, often crowded 
towards the ends of branchlets, entire and penninerved. 
Flowers singly pedicellate in racemes arranged in panicles at 
the ends of branchlets ; pedicels subtended by bracts. 

Derivation : From Greek plax, a flat body ; sperma, a seed ; alluding 
to the flattened seeds. 

This genus evidently constitutes a new tribe of the sub-family 
Grevilleoidese, as it cannot be included in any of the tribes described in 
Bentham and Hooker’s “ Genera Plantarum ” or Engler and Prantl’s 
“ Naturliehen Pflanz^ufarnilien.” The new tribe, for which we propose 
the name Plaeospeimese, could be placed between Embothrieae and 
Banksiae as under :— 

Sub-family Grevilleoidece .—Flowers in pairs or single in the axils of 
the bracts. Ovary with 2 or numerous ovules. Fruit with 1 or numerous 
seeds. 

Grevillece. —Ovary mostly with 2, rarely 4, ovules. 

Embothrice .—Ovary with 4 or more ovules in two series. 

Placospermew. —Ovary with 15 or more ovules, in a single series. 
Seeds transversely arranged in the follicles. 

Banksioe .—Ovary with 2 collateral ovules. 

Placospermum coriaeeum sp. nov. Arbor glabra ; ramulis 
validis ; foliis petiolatis spathulatis vel oblanceolatis obtusis 
coriaceis, marginibus integris recurvulis ; paniculis terminalibus 
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foliis brevioribus ; bracteis concavis, ovatis vel triangularibus ; 
floribus pedicellatis, corolla superne recurva ; staminibus 
corolla fere sequantibus ; folliculis subglobosis obliquis, plum¬ 
per mis, seminibus ca. 20 uniseriatis, compressissimis late 
alatis. 

A tall tree, all parts glabrous. Branchlets thick, marked 
by the broad cicatrices of fallen leaves. Leaves spathulate or 
oblanceolate, obtuse, coriaceous, margins entire and minutely 
recurved, tapering into a petiole -J-§ in. (1*3-1*9 cm.) long; 
midrib, lateral nerves and a few reticulate ones visible on both, 
surfaces ; measurement of leaf-blade 4-7 in. (10*7-17*8 cm.) long 
3-5 times as long as broad. Panicles shorter than the leaves. 
Bracts subtending the pedicels concave, ovate or triangular, 
over 1 line (2 mm.) long. Pedicels about j-in. (1-3 cm.) long. 
Perianth about -J-in. (1*3 cm.) long. Stamens nearly as long 
as the perianth segments, the filaments of the fertle ones about 
1 line (2 mm.) long. Hypogynous scales about 2 lines (4 mm.) 
long. Ovary terete, about 4 lines (8 mm.) long including the 
continuous style. Follicles subglobose, oblique, about 1J in. 
(3*8 cm.) in diameter. Seeds about 20 in each follicle, arranged 
in a single row and filling the follicle, flat and strongly com¬ 
pressed, broader than long, j-1 J in. (1*9 3*2 cm.) broad including 
the broad wing. (Text-figure 8.) 

Hab. : Mount Alexander, near Daintree, North Queensland, ex 
Queensland Herbarium, without collector’s name (flowering specimens, 
type); Reserve 418 Danbulla, Atherton district, Forest Ranger D. Fraser 
(fruiting specimens). 

To Mr. B. F. Kruger, Wood Technologist, Queensland Forest Service, 
we are indebted for the loan of a sample of the wood of the species. The 
sample is a cylindrical piece about 2£ in. in diameter, either a section 
from the barrel of a young tree,or from a branch. Examined in cross- 
section with a lens it shows no “ soft tissue” (wood parenchyma), a some¬ 
what unusual feature for a Proteaceous wood but which is also a charac¬ 
teristic of the wood of Embothrium Wickhami F.v.M. The vessels 
(“ pores”) are numerous, isolated, or in groups of two or four. The rays 
are fine and number from about 28-36 to the cm. in tranverse section ; in 
a tangential section they are seen to be from *5-1 mm. in height. The 
wood is light brown in colour. 


Order, EUPHORBIACEiE. 

Croton densivestitum sp. nov. Arbor ramulis dense 
stellato-pubescentibus ; foliis petiolatis, petiolis dense pubes- 
eentibus ; foliis alternis raro suboppositis vel subverticillatis, 
ellipticis lanceolatis vel oblanceolatis acuminatis supra 
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Text-figure 8. 

Placospermum coriaceum gen. et sp. nov. B and 0, follicles. D 
and E, seeds. F ; reticulate surface of wings of seeds. G, a single 
fiower. All half natural size except F (X^) 7 an 3 G (natural size). 


R.S.—G 
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glabratis subtus pubescentibus biglandulosis ; stipulis setaceis 
vel capillaribus ; racemis terminalibus dense pubescentibus, 
bracteis setaceis ; floribus pedicellatis, calyce alte 5-lobato 
intus hirsutis ; capsulis dense stellato-pubescentibus, stigmatis 
bifidis ; seminibus subgiobosis. 



Text-figure 9. 

Croton densivestitum sp. nov. A, flowering twig, about half natural 
size. B, fruit, about f natural size. C, terminal portion of raceme, 
X3/2. D, seed, natural size. E, apex of leaf. F, stellate scales’ 
X 10. G, base of leaf, under side, showing glands, X 4- 

A shrub, the branchlets inflorescence and under sides of 
leaves densely pubescent with stellate hairs. Branchlets terete. 
Petioles densely pubescent, J-l in. (-6-2-5 cm.) long. Leaves 
alternate, occasionally nearly opposite or whorled, elliptical, 
lanceolate or oblaneeolate, shortly but not broadly rounded at 
the base, prominently acuminate, margins serrate or entire, 
upper surface nearly glabrous, midrib and primary lateral 
nerves visible on both surfaces, the reticulate ones obscure, 
glands situated on the under side of the leaf, one on each side 
of the base of the midrib where the basal lateral nerves join it, 
glabrous and obconieal; measurement of leaf blade 3|-5J in. 
(9-14 cm.) long, twice to thrice as long as broad. Stipules 



CONTRIBUTIONS TO THE QUEENSLAND FLORA. 83 

when present setaceous or almost capillary, 1-2 lines (2-4 mm.) 
long. Racemes terminal, 2-3 in. (5-7*7 cm.) long, males in the 
upper, females in the lower portion. Bracts subtending the 
pedicels, setaceous, about i-line (1 mm.) long. Pedicels 
J-l line (1-2 mm.) long. Calyx hirsute inside, divided nearly to 
the base into 5 lanceolate lobes, about f-line (1*5 mm.) long. 
Petals (in male flowers) 5, lanceolate or oblong, obtuse, ciliate 
on the margins, f-line (1*5 mm.) long. Stamens 10-12, slightly 
shorter than the petals ; anthers ovate. Capsule stellate 
pubescent, triclymous, 3-4 lines (6-8 mm.) broad; styles 
divided into 2 branches about 1 line (2 mm.) long. Seeds 
subglobose, pale brown, mottled or streaked with dark brown, 
about 2 lines (4 mm.) in diameter. (Text-figure 9.) 

Hab. : Harvey’s Creek, F. M. Bailey (Bellenden-Ker Expedition 
of 1889) ; (type) ; lowland rain forests, Bellenden-Ker, C. T. White, 
March 1922 (fruiting specimens). 

Among the Queensland species this one is apparently allied to C. 
arnhemicci Muell. Arg. var. urencefolius Bail, (to which it was referred 
by Bailey in Report of Bellenden-Ker Expedition) and to C. acrony- 
chioides F.v.M. From the latter it is distinguished by its dense 
indumentum and long acuminate leaves, and from the former by its 
narrower almost non-reticulate leaves and smaller flowers and fruit. 

Order CONIFERJE (TAXACE^E). 

Podocarpus spinulosa R. Br. This New South Wales 
undershrub, which was not previously recorded for the State, 
has been collected and noticed to be very abundant by C. T 
White on Stradbroke Island, in the sandy forest land between 
Dunwich and Point Lookout. The specimens (collected in 
March and July) bore leaves only. 

P. Ladei Bail. This species w 7 as described from specimens 
bearing leaves and immature fruit. A. L. Merrotsy has recently 
collected mature fruiting specimens from the same locality, 
Mt. Spurgeon, North Queensland, in which the type material 
was collected. He described the trees as not exceeding 3 ft. in 
barrel diameter, and collected the fruiting specimens in Feb¬ 
ruary 1923. The mature fruit are bluish black, ellipsoid, fleshy, 
1-| in. (4 cm.) long, 1 in. (2.5 cm.) broad ; seed 1-1^ in. (2*5-3 
cm.) long, 8 lines (1*7 cm.) wide, the apex with a short, sharp, 
apiculate point. Bailey’s description and illustration are in the 
“ Queensland Agricultural Journal,” vol. xv. (1905), p. 899 
pi. 22. 
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Order GR AMINE PE. 

Panicum ctenanthum E.v.M. This grass, which was 
previously unrecorded for Queensland, has been collected at 
the Gilbert River, North Queensland, by C. T. White. The 
specimens differ from the type in having most commonly 3 
instead of only 2 spikes to the head, the spikes are also longer 
—4 in. (10 cm.) long—but otherwise agree with the description 
of the type material. 

P. majusculum F.v.M. ex Bentham FI. Austr., vii., 482, 
1878 ; Ewart and Davies, Flora North. Terr., 38, 1917. This 
grass, which was previously unrecorded for Queensland, has 
been collected at the Gilbert River, North Queensland, by C. 
T. White. The specimens differ from the original description 
quoted above in having the outer glume 5-7-nerved instead of 
3-nerved. Examination of type specimens kindly lent by Mr. 
Laidlaw from the National Herbarium, Melbourne, showed the 
outer glume to be often more or less distinctly 5-nerved. 
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I.—INTRODUCTION. 

I have written this paper at the suggestion of those 
who think that the information given will be of interest 
and value to Australian Geologv. By way of introduction, 
I must be allowed a few words of apology. I have had a 
certain amount of diffidence in preparing these notes, for 
several reasons. The whole area is so wide and so little 
known that there is not a great deal of reliable information 
available. The observations reported in this paper were 
made casually without any idea of future publication, and 
so lack the care and accuracy demanded in that case. A 
space of four years has elapsed since they -were made, and 
though time allows maturer reflection, yet many facts are 
not so fresh to the mind as formerly. However, with thes< 
limitations, I propose to discuss the physiographic features 
of Eastern New Guinea and the adjacent island groups' 
with special reference tc the volcanic features of the Rabaul 
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area of New Britain. Most,of the places referred to have 
been visited by the writer. For other information I am 
indebted to articles written by various officers of the 
garrison in the ‘'Rabaul Record” (a publication issued 
monthly by the garrison at Rabaul for rather more than 
two years), and the excellent maps prepared by the Chief 
Surveyor, Rabaul, based on the Admiralty maps, corrected 
and brought up to date, from the latest information. I 
wish to thank Professor Richards, of the Queensland 
University, and his staff for much kindly help in the 
preparation of this paper. Other acknowledgments and 
references are made in the course of the paper. 

II.—GENERAL PHYSIOGRAPHY. 

The physiography of the area will lie discussed in 
detail in later sections. It will only be necessary at the 
outset to draw attention to the more distinctive features. 
The general physiography of the area may be clearly seen 
in the sketch-map, text-fig. 1. The first thing that attracts 
notice is the parallelism in the trend-lines of Eastern New 
Guinea and New Ireland and the Solomons, and the 
apparent cross trend-line of the great peninsula and New 
Britain. In the arrangement of the mountain ranges of 
New Guinea something similar is seen. In the western 
part of the island the trend-line is west to east, the ranges 
extending nearly to the. north-east coast. This trend seems 
to be continued in a parallel line in the great peninsula and 
New Britain. In the eastern part of New Guinea the 
trend-line is south-east. Parallel to the north-east coast¬ 
line is a series of volcanic islands, some active, rising 
directly out of the ocean upwards of 5,000 ft. They seem 
to be the peaks of a considerable range of mountains 
running parallel to the coast ranges and now submerged. 
This coast-line is generally bold throughout its length, and 
is flanked by series of coast ranges of varying altitudes up 
to 6,000 ft. The great peninsula is really a huge mountain 
massif built up of parallel ranges rising to a height of over 
12,000 ft. in the Finisterre Range. The trend of these 
ranges is, as previously noted, west to east, crossing the 
trend of the coast-line and coast ranges. The general 
average height of the ranges of the peninsula seems to be 
from 5,000 to 8,000 ft. In New Britain, the average height, 
as far as is known, seems to be about 3,000 ft. with a few 
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peaks rising to 7,000 ft. New Britain, as far as is known, 
is entirely volcanic, and there are many craters both active 
and quiescent throughout its length. To the north of New 
Britain is a small group of islands known as the French 
Group. The main island is a great crater, partly 
submerged, known as Johann Albrecht. As observed inside, 
from the deck of a steamer, the crater must have a diameter 
of three miles. The walls are perfectly perpendicular to a 
height of about 600 ft., while the water in the crater is 
over 400 fathoms or 2,400 ft. deep. To the south of New 
Britain is one of the great deeps of the Pacific, known as 
the Planet Deep. Depths up to 4,000 fathoms have been 
recorded. Fringing the east coast of New Ireland is a 
series of volcanic islands roughly parallel to the coast-line. 
St. John Island is noted for its mud-springs and fumaroles, 
and contains at least one active geyser known as Balamus- 
son. These islands rise out of deep water over 1,000 
fathoms. The Rabaul volcanic system is situated at the 
extreme eastern end of the island of New Britain, surround¬ 
ing the harbour known variously as Blanche Bay, Simp son- 
haven, or Rabaul Harbour. 

III.—HISTORY AND DEVELOPMENT OF THE 
RABAUL VOLCANIC SYSTEM. 

The original crater of the Rabaul volcanic system is 
undoubtedly the depression known as Simpsonhaven. The 
definite walls surrounding the harbour, though now much 
weathered, composed of vast beds of yellow ash, pumice, 
and scoria, and the general shape, indicate this fact 
(text-tig. 2). Even in its original condition it must have 
been of considerable extent. At present the depression has 
a length of five miles and a breadth of two. The other 
craters are marginal to Simpsonhaven. The oldest seems 
to he Mount Mother, 2,500 ft. high, whose tall, steeply 
sloping sides indicate a typical tuff-cone (Plate III, fig. 1). 
This crater is quite extinct. Two further marginal craters 
were formed later, one at the foot of Mount Mother and 
the other on the South Daughter. These two craters appear 
much alike and no apparent distinction as to age is observ¬ 
able. They are both plugged, but contain active fuinaroles. 
When Dampier visited Blanche Bay in 1699 he observed an 
active volcano on the north side of the bay. This probably 
refers to one of these craters. An eruption is reported to 
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Fig. 2.—Sketch-map of Rabaul Harbour showing the situation of toe 
craters, the shore-line topography, and the probable direction 
of the local rift-lines. 
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have occurred in a submarine crater, now known as Vulcan 
Island, on the western side of the harbour, somewhere 
about the year 1838. The latest crater is a cinder-cone 
formed on the margin of the South Daughter Crater. This 
was apparently formed and was violently active in the 
eruption of 1878. A full account of the eruption is given 
by the veteran Methodist missionary, Dr. Brown, in his 
“Reminiscences.” The following facts may be noted:— 
The eruption was preceded by very violent earthquakes 
accompanied by tidal waves which destroyed a large part 
of the shore-line. Clouds of steam arose from the water in 
a line from Matupit Island to Vulcan Island (text- 
fig. 2). \Vhen the submarine crater at Vulcan Island broke 
out. the steam-clouds across the harbour cleared. Finally 
the crater on the South Daughter (Cinder Cone) burst out 
with terrific force, throwing up material to a great height 
and forming a column of smoke upwards of 4,000 ft. high. 
These explosive eruptions continued for some weeks. There 
was no discharge of lava, but great blocks of pumice and 
rock (consolidated ash) with yellow and black ash were 
continuously thrown out. St. George’s Channel was a 
floating field of large blocks of pumice, and jt is said no 
salt water was visible. The whole coast-line adjacent to the 
area was burnt out, and the waters of Blanche Bay and 
Simpsonhaven were at scalding heat throughout. All 
submarine life was destroyed. 

The successive eruptions of this system have built up 
vast beds of ash which dominate the local topography for a 
radius of many miles. There is no sign anywhere, as far as 
the writer could see, in a radius of twenty miles, of the 
original topography. 

Since 1878 there have been no further eruptions of 
this system, though many severe earthquakes have occurred. 

IV.—PRESENT CONDITIONS. 

The present conditions in the Rabaul district, as 
observed by the writer about four years ago, will be 
described under the following heads:— 

(i) Craters; 

(ii) Pumaroles; 

(iii) Submarine activity ; 

(iv) Ashbeds; 

(v) Seismic features. 
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(i) The Craters. —Four of the craters will be 
described— (a) The South Daughter Crater, (b) the Cinder 
Cone, (c) Matupit Island and Harbour, (d) Vulcan Island. 

(а) The older crater on the South Daughter (Plate 
III, fig. 2), known by the natives as Towurwur, is very 
similar to that at the foot of Mount Mother, and the follow¬ 
ing description will apply equally well to both:—The crater 
is breached on the harbour side by means of which there is 
an easy entry. The walls, which are steep, are built up of 
successive layers of yellow ash, pumice, and scoria, and in 
places covered with black cinder-ash from the cinder-cone. 
Around the margin of the floor may be seen masses of 
agglomerate, composed of blocks of hardened tuff and ash. 
The floor is covered with a smooth carpet of soft sulphur 
and ash mud. It is very hollow in sound and is probably 
not very thick. Both the floor and surrounding agglomerate 
are very hot. Numerous fumaroles are present around the 
margin. 

(б) The Cinder Cone (Plate III, fig. 3).—This crater 
is the latest in the system. It has the steep, evenly formed 
slope of tuff-cones and is built up mainly of black cinder- 
ash. The crater itself is shallow and is filled up with ash 
and stones. In the centre is a small pit, probably the site 
of the last stages of the 1878 eruption. There are numerous 
active fumaroles around the walls of the crater. 

(c) Matupit Island and Harbour (see Fig. 2 and 
Plate III).—Below the craters previously described, on the 
western side and forming part of the harbour, is Matupit 
Haven and Island. The coaling station which was to form 
part of the German Pacific Naval Base is situated on the 
island in a well-protected position. There are many 
interesting features to be observed here. The island itself 
is built up mainly of ash, ash-mud, and sand. At its 
northern end, the island was joined to the mainland by a 
causeway until the 1916 earthquake, when it subsided 
considerably. The water enclosed by the island is very 
deep and the shore-line abrupt and steep. The island slopes 
away very gently to the south and becomes ultimately 
merely a large sandbank, slowly being built up by the 
action of currents and tides and effects of S.E. monsoons. 
Along its eastern side, at the foot of the South Daughter 
craters, the water of the harbour is very hot and in places 
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gives off steam. All the evidence points to the fact that 
Matupithaven is a submarine crater, but it is impossible 
to observe its relation to the other craters except that it 
appears to be associated with the rift system. 

(cl) Vulcan Island (Fig. 2).—This is another sub¬ 
marine crater and it Avas active in the earlier stages of the 
1878 eruption. At that time A r ast quantities of pumice and 
mud were thrown up, building the low island now known 
as Vulcan Island. On the edge is a small lagoon which is 
apparently part of the crater proper. The Avater is very 
hot, as is the adjacent mud. 

All these craters are explosive in type and there is no 
sign anywhere of lava-flows or dykes, except one very small 
outcrop of dioritie rock at the base of Mount Mother. There 
is only a very small exposure, and it is impossible to give* 
any opinion as to its nature. 

(n) Fumaroles. —Along the western margin of the 
South Daughter craters and in the Cinder Cone, around 
the shores of Matupit,haven and at Vulcan Island, there 
are numerous fumaroles. They are continuously active. 
Some build up small sulphur cones and pipes, some are 
merely holes. The steam comes out in puffs at regular 
intervals. The steam is probably composed of Avater vapour 
and H 2 S and S0 2 , as clusters of delicate crystals of yellow 
sulphur are deposited around the vents. The sulphur fumes 
arise in such a quantity that, when the S.E. winds blow, the 
atmosphere is distinctly disagreeable in Eabaul over two 
miles away, and even strong enough to discolour silverware. 

On closer examination, these vents are seen to follow 
two fairly definite lines—one in a north-and-south direction 
extending from the Cinder Cone to the old crater at the 
foot of Mt. Mother, and the other, commencing in Towur- 
war, can be traced along a small gully in a south-west 
direction to the water's edge, and is in a direct line Avith 
Vulcan Island and passing through Matupithaven. This 
latter is in fact the old line along AAhich steam arose imme ■ 
diately preceding the 1878 eruption. Where these two 
lines intersect, there is quite a cluster of fumaroles and 
the rocks are very hot. Between the town of Rabaul and 
Matupithaven, on a plantation formerly owned by the 
Hamburg Siidsee Aktien Gesellsehaft, there is a series of 
hot sulphur springs. 
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(iii) Submarine Activity. —In many places in the 
vicinity of the craters, the water of the harbour is very hot. 
The temperature of the water rises and falls rhythmically. 
This seems to indicate the presence of submarine fumaroles. 

Submarine eruptions of considerable intensity and in 
deep ocean water have been reported by the naval 
authorities off the south coast of New Britain. 

(iv) Ash-beds. —As mentioned previously, the whole 
of the Rabaul area is built up of ash-beds extending for a 
considerable distance south and west. Good sections may 
be seen in the deep and narrow ravines near Bita Paka, 
about fifteen miles south-west of Rabaul. Sections may also 
be seen in the road cuttings on the Namanula Road at 
Rabaul. The different eruptions and stages of eruptions 
can be clearly marked at Bita Paka in the varying features 
of the ash. Numerous beds of yellow and brown ash and 
pumice are interspersed by beds of black scoria. Occasion¬ 
ally, large lumps of consolidated ash, similar to the 
agglomerate at the craters, are found embedded in the ash. 
The observed thickness is at least about 400 ft. It is 
impossible to state the total depth, as the base level of the 
streams is stiff in ash. The writer regrets that circum¬ 
stances did not permit the making of a permanent record 
of the Bita Paka section. Judging by the presence of 
quantities of pumice and yellow ash, the original lava 
would seem to belong to the acid group. 

(v) Seismic Features.— The present activity of the 
area is further evidenced by continual tremors and occa¬ 
sional shocks of considerable violence. There has never 
been any accurate record kept, and needless to state there 
were no recording instruments. The area is not altogether 
suitable for recording instruments, on account of the soft 
nature of the ground. The facts recorded in this section 
are those observed by the writer and others who have been 
compelled to share many strange experiences of seismic 
energy. 

Distinction must be made between the different classes 
of shock— 

(1) The violent shocks of some amplitude affecting 
wide areas; 

(2) The less intense shocks and tremors of medium 
amplitude affecting only local areas; 
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(3) Continuous tremors and microtremors, most of 
which are not felt. 

(1) In the first class must be placed violent earth¬ 
quakes such as shook the district in January, 1916. It was 
felt all over New Ireland and recorded in Sydney. A house 
was thrown over as far away as Toma to the west. It was 
accompanied by a tidal -wave of considerable dimensions. 
A steamer of about 2,000 tons, lying at the wharf at Rabaul, 
was at one moment above the sheds and shortly afterwards, 
was bumped on the bottom of the harbour. The wharf 
itself, which was specially built to withstand earthquakes, 
was buckled up as if it had been crushed. The intensity 
and amplitude were so great that coconut palms were 
swayed to the ground and troops camped on Matupit Island 
became sea-sick. The narrow causeway which had until 
then joined Matupit Island to the mainland and formed 
a roadway sank several feet, cutting off communication 
except by boat. The stores in Rabaul suffered considerably. 
All their goods were thrown into confused heaps on the 
floor. Many of those who did not escape out of the bunga¬ 
lows quickly had exciting experiences with heavy articles of 
furniture which were thrown in all directions. 

Some wider tectonic origin must be sought for this 
class of shock. It is perhaps to be found in the readjusting 
and settling movements which must be frequently taking 
place in this somewhat unstable area. 

(2) The second class of shock consists of quakes of 
medium amplitude and less intensity than the former, and 
only affecting the vicinity of the craters. Some of these 
are sufficiently energetic to cause people to leave the bunga¬ 
lows or, if happening at night, to throw them out of bed. 

One of the more intense of these shocks occurred on 
Tuesday, 22nd May, 1917. It w T as felt at Kokopo, about 
twelve miles away, but not in the Duke of York Islands or 
New Ireland. It was preceded for some days by tremors 
and swarms of tremors with growing frequency and 
intensity. Immediately preceding the shock the movements 
ceased, at least visibly, for about thirty-six hours. This 
Space of quietness was followed, about 9 a.m. on Tuesday, 
22nd, by three violent shocks lasting upwards of a minute 
each. Each shock was preceded by loud rumblings, coming 
from the direction of the crater, becoming louder as the 
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shock approached. To those standing in the open, the 
ground seemed to roll in definite waves, which seemed to 
be travelling from the south-east'—that is, from the direction 
of the craters. The bungalows rocked violently and 
threatened to fall from their foundations. Trees shook 
violently and posts of different kinds moved visibly. 
Considerable damage was done to glassware and furniture. 

As far as could be judged without instruments, the 
shocks seemed to be travelling from the direction of the 
South Daughter craters. Fortunately, the intensity was 
not great though the amplitude seemed to be considerable. 
As no information is available as to the behaviour of the 
craters and fumaroles, and the interior condition being 
unknown, it is quite impossible to correlate this class of 
shock with any definite crateral conciilion, though all the 
evidence points to the craters as the seat of origin. 

(3) Quite distinct from the former classes of shock 
are the frequent tremors and microtremors, most of which 
are not felt. The area seems to be in a state of continuous 
movement. The influence of these tremors, even when not 
felt, may be observed in any of the wells in the town of 
Rabaul. The water is in a continuously rippled condition. 


V.—CONCLUSIONS, 

It is proposed to discuss the evidence outlined in the 
previous sections under two heads—(i) the volcanic 
system, (ii) the general physiography of the area. 

(i) The Volcanic System. —The ultimate origin of 
the Rabaul volcanic system is probably to be found in the 
great stress movements, to be described later, which folded 
and faulted the whole marginal area of the old continental 
mass that included Australia, New Guinea, and surrounding 
islands—Solomons, Hebrides, Fiji, Tonga, Kermadee, and 
New Zealand, and probably the East Indies. The volcanic 
systems of New* Guinea and New Britain undoubtedly lie 
along zones of fracture caused by the earth movements. 
In this section, however, only the purely local conditions 
of the Rabaul volcanic system will be considered. 

The following subjects will be dealt with:— 

(1) The unstable conditions of the area; 

(2) Local rift system; 




Fig. 3. Sketch-map showing the relation of Eastern New Britain and Southern New Ireland. 
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(3) Condition of the craters; 

(4) Causes of activity; 

(5) Age and future activity. 

(1) Unstable Conditions of the Rabaul Area, —The 
craters are situated on a very narrow peninsula, with the 
deep waters of St. George’s Channel and Blanche Bay on 
either side. The slope is steep. The eastern slope of Mt. 
Mother drops from a height of about; 2,500 ft. directly into 
St. George’s Channel at its base. The other craters are 
similarly situated. A section line, commencing at Anir 
Island, drawn west and south through New Ireland, Mt. 
Mother, and South New Britain, gives a succession of high 
land and deep water (figs. 3 and 4). Operating in con¬ 
junction with these unstable topographic features are the 
periodic very high tides and the strains and stresses due to 
lunisolar earth warping. 

In addition to these local conditions of instability, 
attention may also be drawn to the association of the high 
mountain mass of New Guinea with the great ocean deep 
situated between that island and New Ireland. 

(2) Local Rift System. —As might be expected, there 
is evidence of a definite local rift system.. The fumaroles, 
as described in a previous section, have a definite linear 
arrangement in two directions, north-and-south and north- 
east-and-south-west (fig. 2). At the point of intersection 
the activity is considerable. This assumption is supported 
by the fact that in the earlier stages of the last eruption 
great clouds of steam arose along the east-west rift-line 
across the deep water of the harbour. All the craters of 
the South Daughter group are arranged about the rift 
system, as well as Mt. Mother, Matupit, and Vulcan Islands 
(fig. 2). Should further eruptions take place, it seems 
likely that a new crater will be formed at the intersection 
of the rift-lines. There, as previously stated, quite a 
number of fumaroles occur in close conjunction, forming a 
natural outlet for any further explosive activity. 

(3) Condition of the Craters. —It is unfortunate that 
the craters are plugged, for it is impossible to observe their 
internal condition. Certain facts may, however, be deduced. 
The floor of the old South Daughter Crater rings very 
hollow and may be comparatively thin, covering a deep a id 

R.s.—H 
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definite vent. It is quite certain that there is a deep- 
seated nucleus of great heat. The floor itself is hot, and 
immediately under the surface of the mud too hot to touch. 
The surrounding fumaroles, the very hot rocks, and the 
fact that well-waters around Rabaul, two miles away, are 
inconveniently hot below 20 ft., all provide evidence of a 
centre of great heat. There is no direct evidence at the 
present time of a lava column of any kind. 

The yellow ash, scoria, and pumice of the 1878 eruption 
prove the presence of lava during that period. However, 
the continuous tremors and swarms, and the occasional 
greater tremors (coming from the direction of the craters), 
indicate the presence of stress movements there. If the 
observations made at the Halemaumau Seismometric Obser¬ 
vatory, Mt. Kilauea, Hawaii, 1 provide any analogy, it is 
possible to assume the presence at least of a deep-seated 
lava nucleus. At Halemaumau these tremors and swarms 
have been definitely associated with recorded movements 
of the lava column. It is, however, possible that the 
tremors may be caused by other conditions present in the 
crateral area. 

(4) Causes of Activity .—All the evidence seems to 
indicate that the causes of continued activity are to be 
found in the combination of tensiona! stresses and strains 
and the rift system. The action of the strains and stresses 
on the rift system result in the maintenance of the heat of 
the central nucleus, mainly by pressure release. This heat 
is further developed by thermo-chemical reactions. 

Strains and stresses are set up by (a) the fact that the 
whole area is unstable and seems to lie in a continual state 
of readjustment, (6) periodic high tides, and (c) luni- 
solar earth warping. All these factors operating in a rifted 
area will of necessity combine to set up crustal movements 
with accompanying earth tremors and shocks, and pressure 
release in the central heated nucleus. This seems to be the 
explanation of the present activity of the Rabaul volcanic 
system. The occasional outbursts of explosive energy may 
be due either to (a) the confinement of outflowing heat and 

1 T. laggar: Seismometric Investigation of the Hawaiian Lava 
Column* 1920; Bulletin of the Seismological Society of America, vol. 
10, No. 4. 
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gases, (b) sudden crustal warping of considerable extent, 
(c) the admission of large quantities of sea-water to the 
highly heated nucleus, or (d) a combination of one or more 
of these conditions. Normally, the fumaroles act as safety 
valves in allowing release of the gases up to a certain point. 

Considering the explosive natuie of the eruptions of 
this system, it is probable that the rift system has played 
an important part in the later phases of activity, especially 
as the waters of the harbour are so closely associated with 
it. It seems probable, judging from the description, that in 
the 1878 eruption the east-west rift-line opened as the 
result of crustal movements, allowing the admission of vast 
quantities of sea-water to the intensely heated area below; 
the sudden pressure release, rock fusion, gas expansion in 
the subterranean passages, oxidation, and other thermo- 
chemical mechanism providing the forces necessary to bring 
about a severe and continuous eruption. This is further 
borne out by the fact that the lava was thrown out entirely 
in the form of pumice and dust. 2 3 

It is also quite possible that this process is continuous 
in a small way, for it is practically certain that water 
percolates slowly into the heated interior. In addition to 
the waters of the harbour, there is the large catchment of 
water resulting from an annual rainfall of upwards of 
100 inches. It is, then, quite probable that steam pressure 
and even the explosion of combinations of water vapour 
and other gases may be causes of some of the shocks, 
especially those accompanied by explosive rumblings. 

(5) Age and Future Activity .—Modern investigation 
in volcanic areas has added very considerably to our know¬ 
ledge of their history and formation. It is now generally 
considered “that explosive activity is an old-age feature 
of voleanism. 5 73 The same applies to yellow ash and cinder- 
cones which are associated with explosive activity. All the 
evidence goes to show that the craters of the Rabaul area 
represent the expiring stages of the activity of the system. 
The craters are more or less in a solfatarie condition. There 
is now no evidence of anything but explosive action. The 

2 See Prof. J. W. Judd: “Krakatoa/* 1884. 

3 C/. Jaggar, loc. tit., in a full discussion of the principles of 
voleanism. 






Fig. 4,— Sketch-section across New Ireland and New Britain. 
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whole district is built up of vast beds of yellow ash and 
pumice, sprinkled with scoria. The latest crater is a cinder- 
cone. Although the activity of this system seems to be 
expiring, yet the conditions described in the preceding- 
subsections indicate the presence of forces sufficient not 
merely to cause a continuance of quiet activity but a sudden 
renewal of an intense explosive character. 

(n) Physiography. —The following subjects will be 
dealt with under this subsection:— 

(1) General physiography— 

(a) The trend-lines of New Guinea; 

( b ) New Britain an area of subsidence; 

(c) New Ireland an area of uplift: 

(2) Relation to the general topography of South¬ 
western Pacific*. 

(3) Relation to the earth movements: 

(4) Relation to Australia. 

(1) New Guinea, New Britain , and New Ireland .—In 
discussing the physiography of this area, it must be kept 
in mind that we are considering the marginal portion of the 
ancient continental area which originally included Aus¬ 
tralia, New Guinea, and surrounding islands—Solomons, 
New Hebrides, Fiji, New Caledonia, Tonga, Kermadee, New 
Zealand, and very possibly the East Indies. 4 From its 
relation to the Pacific Ocean and the continental mass, the 
area has been subjected to great stress movements. 

The dominant trend-lines of this portion of the South¬ 
western Pacific are generally north-west to south-east. A 
difficulty is, however, presented by the general west-to-east 
trend of the great peninsula of New Guinea and the island 
of New Britain. Professor David, in the 6 ‘ Federal Hand¬ 
book,describes New Britain as a probable virgation of 
the west-to-east trend of Western New Guinea. Professor 
Suess, in “Face of the Earth, 57 vol. iv, considers the 
direction of the volcanic range in New Britain to be a 
difficulty in his theory of the Australian arcs. The writer 
ventures to suggest a theory, based on many personal 
observations, that will account for the present topography 
of the area. 


See paper by E. C. Abendanou: Jour, of Geol., vol. 27,1919. 
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(a) Trend-lines of Xeir Guinea.—An. examination, of 
the map (fig*. 1) reveals some striking features. The moun¬ 
tain ranges of New Guinea seem to be arranged in two 
definite series grouped around a central massif which 
combines the trend-lines of both. One series has a definite 
west-to-east trend and the other a definite north-west-to- 
south-east trend. The former would include the main 
divide commencing at the western end of the island and 
extending eastward to the central group and continued 
almost to the north-east coast. An extension of this range, 
or at least parallel to it, are the mountains of the Finis- 
terre group in the great peninsula and the volcanic range 
of New Britain. The general direction of the Sepilc River 
lends support to the natural grouping of the mountains. 
The second series would include the main divide extending 
from the central group south-eastward to East Cape and 
continued in the Louisiade Islands. Parallel to this series 
are the north-east coast ranges extending from Dutch New 
Guinea to East Cape and the long group of volcanic islands 
fringing that coast-line. This arrangement of the moun¬ 
tains suggests two distinct trend-lines instead of one long 
arcuate ridge. The triangular arrangement of the central 
massive group is strongly suggestive of accommodation to 
two distinct movements. 

(b) New Britain a Subsidence Area .—The volcanic 
islands fringing the north-east coast of New Guinea are 
undoubtedly the peaks of a considerable range of mountains 
now submerged. The general elevation of New Britain is 
much lower than that of either of the adjacent peninsula 
of New Guinea or of Southern New Ireland. The great 
crater of Johann Ahlbreeht, in the French group, is par¬ 
tially submerged, and has a depth of 2,400 ft. below the 
level of the ocean. The old Simpsonhaven crater at Rabaul 
is also partially submerged, and cannot represent its 
original elevation. Again, it is not probable that the present 
ash-beds represent its whole history. The earlier records 
have disappeared, presumably, beneath the ocean. Imme¬ 
diately to the south of New Britain is the Planet Deep. 
Soundings have indicated a widespread depth of upwards 
of 3,000 fathoms, with sinks of 4,000 fathoms deep and over. 
All this evidence and the general appearance of the land 
strongly suggested to the writer that New Britain is part. 
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of an area of subsidence. Professor David, “Federal 
Handbook/ 1 page 321, mentions “a sheer cliff of quartz 
schistfacing the north-east at an elevation of 8,000 ft. on 
Mt. Suckling in South-east New Guinea. This indication 
of downthrow on the western side of the area strongly 
supports this suggestion. 

(c) New Ireland an Area of Uplift. —Somewhere in 
the southern part of New Ireland there is a core of older 
rocks of a continental nature. 5 The exact locality is 
unknown, as the rock specimens were apparently picked up 
in the stream-beds. But, as far as I am aware and from 
many inquiries made, New Ireland seems to be mainly 
coralline in formation. At the northern end, a few miles 
south of Kawieng, the rock outcrops are recent coral for¬ 
mation. Those who have crossed the range between Nama- 
tanai and the west coast, in the centre of the island, report 
a similar structure at considerable elevation. The northern 
extremity of the island is low in elevation, and the land 
gradually rises in a southerly direction. At the southern 
end there is a huge piled-up mountain mass upwards of 
7,000 ft., much higher than the rest of the island. Here 
the mountains fall steeply into the sea and have the 
appearance of a fault escarpment. The island groups off 
the east coast probably indicate a faulting and downthrow 
on the eastern side of the island similar to that reported by 
Mawson 0 in New Hebrides, subsequent elevation being aided 
by volcanic action. To the writer the evidence all points 
to the fact that New Ireland is an uplifted area. The 
extreme elevation of the southern end is probably due to 
the fact that it was, previous to these movements, a land 
area. 

(2) Relation to the Topography of the South-western 
Pacific. —It may reasonably be asked, how does this theory 
lit in with the prevailing topography of the South-western 
Pacific! 

For detailed discussions of the different parts of this 
area the reader is referred to the following works:— 
Mawson, “The Geology of New’ Hebrides/ 7 Proc. Linn. Soc. 
N.S.W., 1905; Woolnough, “Geology of Fiji/ 7 Proc. Linn. 
Soc. N.S.W., 1907; Professor Marshall, “Proceedings of 

6 Proc. Roy. Soc, N.S.W., 1882, vol. 16, pp. 47-51; Proc. Linn. Soc. 
N.S.W., 1905, p. 400. 
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Australian Association for the Advancement of Science,” 
1911, and the same author's “Geology of New Zealand”; 
Guppy, “The Solomon Islands,” 1887; Suess, “The Face 
of the Earth,” vol. iv; Dana, “Manual of Geology,” 4th 
ed., 1895, p. 37; Prof. David, “Federal Handbook,” pp. 
316-325. 

From a study of these works, certain facts emerge— 
(a) The linear arrangement of the island groups in a 
general north-west-to-south-east direction; (5) the prevail¬ 
ing north-west-and-south-east strike of folds where noted; 
(c) the almost universal uplift of Tertiary limestones and 
coral reefs. These facts show that there is tectonic relation¬ 
ship between these groups. Mawson states that the 
South-west Pacific island groups are lined along great 
fold-chains concentric on the Australian foreland. The 
trend-lines of these island groups are practically continuous 
with those of Eastern New Guinea and New Ireland. The 
following ridges may be noted:— (a) New Ireland, 
Solomons, and New Hebrides; (5) Eastern New Guinea, 
Louisiades, New Caledonia, Norfolk Island, and the Auck¬ 
land Peninsula of New Zealand; (c) another definite ridge 
having the same general trend-line west of the second ridge 
between New Zealand and Norfolk Island and the Thompson 
Deep. The Fiji group represents either a curve to the east 
in the direction of the first ridge or a parallel ridge. New 
Caledonia probably occupies a smaller ridge parallel to (6). 

This grouping agrees with Professor Dana's arrange¬ 
ment of his Australian Chain, and seems, in view* of all the 
facts, to be the natural one. Prof. Suess, “Face of the 
Earth," vol. iv, p. 301, makes the two branches of his first 
Australian arc link in Norfolk Island. This arrangement 
ignores the Gazelle Basin, an ocean deep, upwards of 3,000 
fathoms. 

Again, the contour of the ocean floor shows a succession 
of great ocean deeps extending from the Aldrich Deep to 
north-east of New Zealand, through the Gazelle Basin, 
between New Caledonia and the New Hebrides, and the 
Planet Deep between New Guinea and the Solomons to the 
coast of New Britain. These deeps have roughly the same 
direction as the trend of the land areas, and are suggestive 
of a long, somewhat irregular, trough in which New Britain 
is situated, lying between the two ridges first described. 
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These facts show that the theory seems to fit in quite 
naturally with what is known of the topography of the area. 

(3) Relation to the Earth Movements .—From what is 
known of the geology of the South-western Pacific and the 
further observations of this paper, it would appear that 
there have been three dominant series of earth movements 
in this area since Palaeozoic time— 

( a) Resulting in the Tonga, Kermadee, and New 
Zealand ridge having a north-north-east trend. 
(5) Resulting in the Himalayan-Burmese-East- 
Indian trend-line, having in the East Indies 
and New Guinea a west-to-east direction and 
including New Britain. 

(c) A series of movements coming from the north¬ 
east creating the strong north-west-to-south- 
east trend-lines of the South-western Pacific. 

The ancient continental area, whatever its exact extent 
may have been, seems to have existed more or less in this 
area until some time towards the close of the Jurassic 
Period. It was then that the first of these series of move¬ 
ments took place, uplifting the marginal area and forming 
the Tonga-Kermadee-New-Zealand ridge. These move¬ 
ments must have depressed much of the surrounding land, 
enlarging and deepening the great depression known as the 
Thompson Deep. All the vast series of Jurassic, Triassic, 
and older rocks of New Zealand have been folded and 
elevated. Many minor movements of uplift and subsidence 
have taken place since, but the direction of the axis of the 
laud has remained the same. 7 

Early in the Tertiary Age, the second series of move¬ 
ments commenced, exteu ding into late Pliocene times. 8 
These were associated with the formation of the Burmese- 
East-Indian trend-line and building up the west-to-east 
ridges in New Guinea and New Britain. These movements 
were undoubtedly accompanied by strong volcanic activity, 
and the original craters of the Rabaul system seem to be at 
least as old as this period. 

Following closely on the second series of movements 
in the late Pliocene or early Pleistocene time, the third 

7 Marshall: ‘ ‘ Geology of New Zealand. 7 7 
fi Professor David: ‘‘Federal Handbook/ 7 p. 287. 
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series of movements took place. It resulted in the definite 
ridges and troughs between Australia and Fiji, forming 
the strong north-west-to-south-east trend-lines. This series 
of movements fractured the older west-to-east trend-line 
along the north-east coast of New Guinea. The volcanic 
islands of that coast and New Britain were folded or 
faulted downwards and the great ocean deeps created. The 
old schistose peniplain of Eastern New Guinea, New 
Ireland, and other groups of the area were elevated to a 
differential extent. Since that time there have been minor 
movements of adjustment complementary to the uplift when 
e.g. Torres Strait rift valley was formed, and perhaps the 
fault scarp mentioned by Professor David as occurring on 
Mt. Suckling. 

With reference to these movements, it, is of interest to 
note that the trend-lines of the first and third of these series 
movements meet in the north island of New Zealand, repre¬ 
sented by the Tonga-Kermadec-New-Zealand ridge and the 
Eastern-New-Guinea-New-Caledonia-Norfolk-Island - and- 
Auckland-Peninsula ridge. The centre of the volcanic 
activity of New Zealand is found where these two lines 
meet. Active and extinct craters can be traced in both 
directions. Professor Bonney (“ Volcanoes,” 1902, p. 260) 
states that the “north island (of New Zealand) is probably 
situated at the junction of two zones of weakness.” New 
Zealand geologists record a great outbreak of volcanic 
activity extending from the Miocene through the Pliocene 
period. 

(4) Relation to Australia .*—The relation of these move¬ 
ments to the general uplift of Eastern Australia in late 
Tertiary times is not altogether clear. The following facts 
are interesting and instructive:— 

The coast-line of North-eastern Australia in its general 
trend is apparently related to the third series of movements. 
Dr. Walkom, in his paper on the Mesozoic of Eastern 
Australia, records a N. 30 W. trend in the folds of the rocks 
of that period. He merely states that they are post Lower 
Cretaceous. The dominant faults of North-eastern Aus¬ 
tralia have a north and north-western trend, this faulting 
being accompanied by the foundering of portion of the east 
coast. The great outbreak of alkaline eruptions in Aus¬ 
tralia is generally considered to be of Pliocene age. The 
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-evidence for the late elate of the uplift of Eastern Australia 
is summed up by Professor David in the “Federal Hand- 
hook,” pp. 252, 287. Mention is here made only of the 
obviously recent age of the canyons of the rivers of Eastern 
Australia. 

It is very probable then that, as far as Eastern Aus¬ 
tralia is concerned, the warping of the great peniplain was 
part of the third series of movements. 

I have ventured to suggest this theory as a possible 
explanation of the direction of the volcanic range of New 
Britain, and also as the result of personal observations made 
in Eastern New Guinea, New Britain, New Ireland, and the 
Northern Solomons. It is based almost entirely on physio¬ 
graphic evidence, and awaits confirmation or otherwise 
until a more detailed examination of the area is available. 
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VI.—DESCRIPTION OP PLATE III. 

Figure 1.—A photograph of Mount Mother, 2,500 ft. high, rising 
above the remnants of the wall of the old Simpsonhaven Crater. It 
shows the steeply sloping sides of a typical tuff-cone. 

Figure 2.—A photograph taken on the side of the Cinder Cone 
looking west, showing the old South Daughter Crater and its floor. 
In the middle distance may be noticed the northerly portion of Matupit 
Island and the isolated rock in tlio harbour known as Dawaria. The 
background is the western shore of the harbour, and shows the*more 
or less even skyline of the old wall of Simpsonhaven Crater. On the 
side of the Cinder Cone, ash and lapilli, thrown up in the last eruption, 
may be seen. 

Figure 3.—A photograph of the interior of the crater of the 
Cinder Cone, showing the materials of which it is built and the small 
pit in the centre. Over the edge of the crater, on the extreme right, 
may be seen the southern shore of Matupit Island. 
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Permo-Carboniferous Volcanic Activity 
in Southern Queensland. 

By Professor H. C. Richards, D.Sc., and W. H. Bryan, 
M.Sc., University of Queensland. 

(Plate IV., and Text-figure 1.) 

(Read before the Royal Society of Queensland , Mth 
September , 1923.) 

(I.) Introduction. 

(II.) The Silverwood-Luekv Valley Area. 

(III.) Petrology. 

(IV.) Comparison with other Permo-Carboniferous 
Volcanies of Australia. 

(V.) Earth Movements and Igneous AetivitjL 
(I.) INTRODUCTION. 

During the course of field investigations carried out in 
recent years in the Silverwood-Lucky Valley area, some 10 
miles to the south of Warwick, the authors were particularly 
impressed by the fine development of great series of lavas 
and tuffs met with in several parts of the district. Both 
the flows and the associated pyroclastic rocks are for the 
most part of an acid nature, but more basic voleanics are 
represented in the upper part of the series. On account of 
their effective resistance to weathering, the rocks under 
discussion are generally the dominating topographical forms 
in their immediate locality, and in some cases cause 
important divides. 

The thickness of this great series of voleanics as 
exposed in the Eight Mile Fault Block is about 5,000 feet, 
but there is reason to believe that a large strike fault has 
caused duplication, so that a minimum thickness is in the 
neighbourhood of 2.500 feet. However, since the uppermost 
beds in this faulted area may not represent the last'phases 
of vulcanicitv, and as the volcanic material found in the 
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different fault bloelcs may not represent identical horizons, 
the total thickness of Permo-Carboniferous volcanics which 
have been extruded in the area may far exceed this amount. 

The interest in this series was in part petrological, for 
many very beautiful examples of spheroidal and flnidal 
structures have been observed, but this intrinsic interest 
was surpassed when sufficient evidence had been accumu¬ 
lated to definitely indicate that the series was Permo- 
Carboniferous in age, and interbedded with fossiliferous 
Upper Marine strata. 

The only other area where volcanics of this age are at 
all extensively developed in Australia, so far as the authors 
are aware, is in the Southern Coalfield area of New South 
Wales, and there the rocks are in marked contrast 
chemically with those under discussion. In the Drake area 
two series of lavas and tuffs have been described, both of 
which resemble in some respects those of the Silverwood- 
Lueky Valley area, but they are regarded by Andrews 1 as 
of Lower Marine, Permo-Carboniferous age. 


(II.) THE SILVEEWOOD-LTJCKY VALLEY AREA. 
Faulted down into the Silverwood Series of Andesitic 
Tuffs and Radiolarian Cherts of Devonian age, there 
are four blocks of different sizes, composed of Permo- 
Carboniferous material. Three of these are largely made 
up of volcanic rocks, while the fourth contains much 
tuffaceous matter, but little in the w T ay of lava flows. 

These blocks have been termed by the authors— 

(i.) Eight Mile Block, 

(ii.) Tunnel Block. 

(iii.) Stanthorpe Road Block, 

(iv.) Condamine Block. 

The first two have had a pronounced effect upon the., 
topography, as there is a marked parallelism between the 
strike of the rhyolite and dacite flows and the backbone of 
the ridges. Apart from the areas of hornfels around the 
margins of the intruding granite of late Permian times, 
these areas of Permo-Carboniferous lava flows mark the 

1 Report on Drake . . . N.S.W. Geol. Sur. Min, Res,, No. 12., p. 9. 
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highest country. In the third block there is little in the 
way ol: lava Hows, and there is no apparent effect upon the 
topography of the area, but in the fourth block the highest 
ground in the neighbourhood is marked by the interbedded 
rhyolite tuffs, and a very close relationship exists between 
the direction of the ridge and the strike of these tuffs. 

(i.) Eight Mile Block ,—This is an area of eight square 
miles, and is situated around and about the Eight Mile 
Range and the Rhyolite Range. The former range is 
so-called locally on account of its distance south of 
Warwick, while the latter, which runs N.N.W. from the 
Eight Mile Range, has been named by the authors on 
account of its petrological nature. 

This block is composed of mudstones, sandstones, grits, 
and conglomerates containing fossils belonging to the 
Upper Marine stage, and interbedded with them are 
mudstones containing Glossopteris and Noeggerathiopsis. 
Conformably bedded above the fossiliferous sediments there 
are rhyolites, dacites, andesites, and basalts, and with these 
are rhyolitic and dacitic tuffs. 

The rhyolites and dacites much preponderate over the 
andesites and basalts, while the sequence appears to have 
been from earliest to latest—rhyolite, dacite, andesite, and 
basalt. Interbedded with the rhyolite and dacite flows are 
large thicknesses of the tuffs. 

Approximately two-thirds of this block appears to be 
composed either of lava flows or of tuffs, so that we have 
between 5 and 6 square miles covered by their outcrops. 

( ii .) Tunnel Block ,—This is a wedge-shaped block 
about 2 miles long by -l mile wide, and is situated north 
of the railway tunnel about 1^ miles north-west of Cherry 
Gully Railway Station. The length, which is a little west 
of a north-south line, corresponds to the strike of the flows 
and tuffs. In its petrological character it much resembles 
the material in the Rhyolite Range further to the north, 
and it is composed almost entirely of rhyolite flows, some 
of which are porphyritie and others spherulitic and fluidal. 
Conformably bedded below the lava flows are mqdstones 
containing Product us krachytlmrus and shallow water 
sediments closely comparable with those below the volcanic 
material of the Eight Mile Block, so that, the age of this 
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material is very similar to that of the Eight Mile Block. 
The relationship between the strike of the flows and the 
direction of the ridge is very marked. 

(Hi.) Stanthorpe Eoad Block. —This is about 10 miles 
south of Warwick, and is composed of sediments belonging 
to the Lower Marine stage, the Lower Freshwater stage, and 
the Upper Marine stage. Interbedded with the last-named 
are one or two thin flows of rhyolite and a certain 
amount of tuffaceous material, but the importance of this 
occurrence, compared with the other blocks, is very small. 

( iv .) Condamine Block .—This is situated about the 
Condamine River, 14 miles south-east of Warwick. Inter¬ 
bedded with the Upper Marine sediments is a series of 
rhyolite tuffs about 700 feet thick. Conformably bedded 
beneath the tuffs are tuffaceous mudstones containing 
abundant remains of Trachypora Wilkinsoni, &e., while 
above them are rhyolite grits containing Martiniopsis 
subradiata 3 Trachypora Wilkinsoni , Productus brachy- 
thcerus , &e., so that there is little doubt as to the Upper 
Marine age of the tuffs. 

General Nature of the Activity, &c. 

Rhyolitic and dacitic effusions much preponderate, and 
with the exception of the Eight Mile Block there is little 
other than Rhyolite flows and tuffs. The fossils associated 
with the effusions are those characteristic of either the 
Upper Marine Stage or the Upper Freshwater Stage, but 
all are of the shallow water type. 

Probably the lowest portions of the Eight Mile Block 
and the Tunnel Block material were laid down in a shallow 
sea, but the great bulk of the volcanic material appears to 
have been extruded under terrestial conditions. At the 
Condamine and Stanthorpe Road Blocks, however, all the 
tuffaceous material appears to have been laid down as 
shallow marine deposits. 

The rhyolitic and dacitic effusions were interrupted by 
extensive explosive phases, and in the Eight Mile Block the 
Eight Mile Range is composed almost entirely of dacite 
flows and tuffs, while the Rhyolite Range is made up of 
rhyolite flows and tuffs. 

Much of the rhyolite was very viscous, as it frequently 
shows well-developed fluxion structure. 
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The concluding effusions appear to have been dense 
andesites and basalts, and although there is not any 
tuffaceous material associated with these latter Hows, there 
is, at one point on Rhyolite Range, a very coarse rhyolite 
breccia, immediately underlying the andesitic material, 
indicating* quite local and intense volcanic explosion 
previous to the andesitic effusions at that point. 

The volcanic activity was characterised by— 

(a) An increasing basicity as it progressed; 

(b) The amount extruded being inversely propor¬ 
tional to the basicity. 

(III.) PETROLOGY, 

As indicated above there are in the thickness of at least 
2,500 feet of volcanic material, both flows and tuff's. The 
flows range from acid to basic in character, and the former 
much predominate. Many of the fine-grained rhyolite tuffs 
are difficult to distinguish from flows, and recourse to 
microslides is necessary. Except in the Eight Mile Range, 
which is largely daeitic, almost the whole of the volcanic 
material is rhyolitic in character. 

Rhyolites. 

These are variable, but both lithoidal and fluidal types 
are common, while spherulitic structure is frequently 
developed in a striking manner in the hand specimen. The 
colour varies through pink, lavender, and grey, to white— 
the last especially on the weathered surfaces. Porphyritie 
crystals of quartz, orthoclase, and plagioclase occur, and 
frequently spherulites have developed around the felspar 
crystals. 

The descriptions of the three following rhyolites may 
be regarded as representative of the various flows in the 
several blocks under consideration:— 

Rhyolite from Eight Mile Range, near the Summit, 
Portion 2161, Parish of Wildash. This is a deep lavender- 
coloured rhyolite containing numerous small phenocrysts of 
sanidine and very occasional small rounded crystals of 
quartz in a very fine groundmass. Fluxion structure is 
shown well in the hand specimen. The specific gravity is 
2-628. Under the microscope its holocrystalline character 
is apparent, and one sees idiomorphic phenocrysts of 
r.s.— i 
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orthoelase varying from 0-5 to 0-75 mm. in length set in a 
groundmass of a traehytic nature and composed of quart/,, 
felspar, and small dark rods and granules of a mineral' 
which may be dark-brown hornblende. The rook has been 
analysed and the results are shown on Table I. (Micro 
359.)* 

Rhyolite from The Hump, Rhyolite Range, Portion 8v, 
Parish of Wildash. This rock, which is typical of much of 
the material of Rhyolite Range and of the Tunnel Block 
areas, is pale-pink on the fresh surface and white on the 
weathered surface. It shows fluxion structure very freely, 
and here and there through the very fine groundmass there 
is an occasional crystal of felspar. Under the microscope a 
few crystals of cloudy orthoelase are seen, set in crypto- 
crystalline groundmass through which there are frequent 
streaks of secondary silica corresponding to tlm lines of 
fiurion. Density 2-561. (Micro. 452.) • 

Spherulitic Rhyolite from The Hump, Rhyolite Range. 
In the hand specimen there are isolated rounded spherulites 
of cloudy felspathic material set in a greenish-grey ground- 
mass, giving much evidence of secondary silicification The 
spherulites average approximately 5 mm. in diameter, and 
occur frequently enough to be separated from one another 
oy a few millimetres only. Under the microscope the 
groundmass shows as a cryptocrystalline mass through 
which there is much secondary silica. The spherulites 
appear to be masses of kaolin stained brown by limonite 
Density 2-526. (Micro. 453.) 


Dacites. 

The dacites are difficult to distinguish from some of the 
rhyolites, but have a more melanocratic a’ppearance. They 
are mai ’edly poiphyritie and are of two types, one showing 
quartz and felspar phenocrysts, and the other felspar 
phenoerysts only. * 

The descriptions of the two following rocks will serve 
to illustrate very well the main characteristics of the dacites 
Dacite from Portion 1663, Parish of Wildash, Eight 
Mile Creek In the hand specimen it is a dark-grey colour 

“f" d f r 1 r ° UIlded Crystals of quartz and s t°«t 

*7 s a pink plagiocla se. Under the microscope the 
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pile no cry,sts give much evidence of having been attacked by 
the matrix, as the edges are rounded and sometimes the 
crystals are embayed. The felspar phenocrysts sometimes 
form composite masses up to 4 mm. in diameter, but their 
average length is about 2 mm. The felspar phenocrysts 
give an extinction such as to indicate medium an desine 
(Ab {5a —An ar> ). The groundmass is hemicrystalline and 
hyalopilitie, with crystals of quartz and felspar, together 
with small rod-like crystals of a ferromagnesian mineral 
which was perhaps originally augite but is now chlorite. 
Density 2-650. ( Micro . 370.) 

Dacitc from the centre of Portion 2274, Parish of 
"Wildash, Eight Mile Range. In the field this rock was 
difficult to distinguish from the first rhyolite described. It 
is deep lavender in colour, with small phenocrysts of pink 
felspar. Under the microscope the phenocrysts are seen to. 
occur up to 1 mm. in length and to show multiple twinning. 
It is difficult to determine them, but they appear to be of 
the andesine-oligoclase type. The groundmass is pilotaxitic 
and contains abundant small allotriomorphic crystals of 
quartz and felspar set in amongst the cryptocrystalline 
material. Density 2-609. {Micro. 455.) 

Andesites. 

The andesites vary from light-grey to purple in colour 
and from markedly porphyritie to non-porphyritic types. 

The three following rocks will serve to illustrate the 
important characteristics of the andesites:— 

Andesite from the top of Rhyolite Range, due east of 
Bald Mountain. In the hand specimen this is a purple- 
brown in colour with abundant phenocrysts of plagioelase. 
of various sizes but frequently equidimensional. Under the 
microscope the phenocrysts of plagioelase show marked 
twinning and are determined as medium andesine (Ab 65 — 
An 3S ), from the extinction angle. Some of the felspars, 
show definite zoning. The groundmass is hyalopilitie and 
fluxion structure‘is very evident. Little other than minute 
crystallites of plagioelase and glassy material may be seen, 
in the base. Abundant granules of ilmenite, partly 
weathered into leueoxene, occur through the field. Density 
2-691. (Micro. 447.) 
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Andesite from Portion 1663, Parish of Wildash, Bight 
Mile Creek. This is a light-grey slightly porphyritic 
type, which has a specific gravity of 2-747. Under the 
microscope small phenoerysts of plagioelase up to 1-25 mm. 
long are seen set in a hyalopilitic grounclmass. Fluxion 
structure is well developed, and in the groundmass there 
are granules of augite up to 0-25 mm. in diameter. These 
granules also occur as inclusions in the felspar phenoerysts. 
There is much alteration, calcite and epidote being 
abundant. This rock has been analysed, and the results 
may be seen in Table T. {Micro. 361.) 

Andesite from the east of Portion 1179, Parish of 
Wildash, Eight Mile Range. In the hand specimen the rock 
appears light-grey in colour and has abundant phenoerysts 
of milky-white plagioelase and dark augite set in a grey 
base. Under the microscope the phenoerysts show much 
zoning in some cases, and those which are not zoned give 
an extinction angle indicating basic andesine. The 
plagioelase phenoerysts range up to 3 mm. in length and 
the augite crystals up to 1 mm. long. The latter are usually 
fresh and often show twinning. The phenoerysts of 
plagioelase are more frequently zoned and perhaps more 
basic than in some of the other andesites. This andesite, 
however, is representative of a great thickness of material. 
The groundmass is rather of the pilotaxitic type and 
distributed through it are abundant granules of magnetite. 
Density 2-639. {Micro. 394.) 

Basalts. 

These are not at all abundant, but they are always 
very dense, fine-grained, and rather platy in character. The 
following one, which has been analysed and whose analysis 
is given in Table I, may be taken as typical:— 

Basalt from centre of portion 2161, Parish of Wildash, 
Eight Mile Range. In the hand specimen it is very compact 
and heavy, having a density of 2-847. It is very fine 
grained and weathers to a deep-brownish soil. Under the 
microscope one notes its hemicrystalline nature with a 
hyalopilitic groundmass showing marked fluxion structure. 
Throughout 1 he field there are occasional lath-shaped 
crystals of medium andesine (Ab 60 —An 40 ) and stout 
crystals of augite. These are set in a mass of crystallites of 
plagioelase, augite, and magnetite. {Micro. 364.) 
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Breccias and Tuffs. 

These vary in size from quite coarse breccias, with 
fragments the size of walnuts down to very fine tuffs. Not 
uncommonly one finds interbedded layers of material of 
widely different coarseness. Some of the breccias have 
been much silicified and consist of angular fragments of 
cryptocrystalline rhyolitic material cemented together by 
secondary quartz and chalcedony. The breccias all appear 
to be rhyolitic in character, which is, perhaps what one 
would expect, while the tuffs are rhyolitic, daeitic, and 
andesitic in nature. 


Chemical Characters. 

The accompanying five analyses and their norms serve 
to indicate the general chemical characters of the volcanic 
rocks. The rhyolite and the basalt are both in a fresh 
condition, but the rhyolite tuff and the two andesites show 
by the carbon dioxide and water contents that they have 
undergone a considerable amount of alteration. 

The lavas are all very much richer in soda than potash, 
and their most marked character is their deficiency in potash 
without any corresponding increase in soda content. For 
example, the world ? s average rhyolite has about 3J per cent, 
of soda and 4 per cent, of potash, so in comparison the 
rhyolite in question has a normal soda content but is 
deficient to the extent of 2 per cent, of potash. The world’s 
average basalt has about 3 per cent, soda and half that 
amount of potash, while the basalt here shows considerable 
deficiencies in both, more especially the potash. 

If one compares the lime and magnesia contents it is 
found that they are about normal. 

In comparison with the Cainozoic lavas of Southern 
Queensland, the Permo-Carboniferous rhyolite has higher 
alumina, lower lime, slightly higher soda, and much lower 
potash. The Permo-Carboniferous basalt, in comparison 
with the Cainozoic basalts, has higher alumina, lower total 
iron oxides, higher lime, and lower alkalies. 

A comparison with the analyses of the volcanic rocks 
of the Southern Coalfield of New South Wales is made later 
in the paper, 
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Table I.—Chemical Analysis op Yolcanic Rocks. 


— 

Rhyolite, 

* Summit, 
Eight Mile 
Range, 
Portion 2161. 

Rhyolite 
Tuff, Lucky 
Valley Creek, 
Portion 18v. 

Andesite, 
Portion 1662, 
Eight Mile 
Creek. 

Andesite, 
Portion 1663, 
Eight Mile 
Creek. 

Basalt, 
Portion 2161, 
Eight Mile 
Range. 

G. R. Patten. 

Analyst. 

G. R. Patten. 

G. R. Patten. 

G. R. Patten. 

G. R. Patten. 

Si0 2 

73*93 

73*87 

55-49 

54*25 

53-34 

A1 2 0 3 

16-85 

12-92 

18*63 

19.46 

18*73 

Fe 2 0 3 

0*60 

nil. 

1*89 

3*16 

1*72 

FeO 

MO 

2*32 

5*4] 

4*27 

6-65 

MgO 

0*43 

0*83 

3*28 

2*75 

5-10 

CaO 

0*63 

2*83 

6*09 

5*81 

8*75 

Na.,0 .. 

3-61 

3*23 

4*11 

3*56 

2*30 

k 2 o 

1*88 

1*07 

0*11 

0*62 

0*61 

H 2 0-f- 

0.47 

0*43 

2*16 

2*19 

1*03 

H,0- .. 

0*15 

0*09 

0*17 

0*22 

0*21 

C0 2 

nil. 

1-75 

1*19 

1*97 

nil. 

Ti0 2 

0*45 

0*32 

1*70 

1.82 

1*80 

P 2 0 5 

0-07 

0*03 

0*14 

0.21 

0*15 

MnO 

0*02 

0*04 

0*09 

0*10 

0*17 

Total .. 

100*19 

99.73 

100*45 

100*39 

100-56 

Spec. Grav. 

2*628 

2-652 

2*747 

2*753 

2-847 


Norms. 


"Quartz .. 

43-74 

47-04 

14*40 

19*56 

9*00 

Ortho cl ase 

| 11-12 

6*67 

0*56 

3*34 

3*34 

Albite 

30-39 

27*25 

34*58 

29*87 

19*39 

Anorthite 

2-50 

1*95 

21*96 

15*85 

38*92 

-Corundum 

8-06 

5*61 

3*67 

7*14 


Diopside 





2.94 

Hypersthen 

e 1-89 

5-80 

13*88 

9*14 

19*32 

Magnetite 

0-93 


2*78 

4*64 

2 *55 

Hmenite 

0-76 

0*61 

3*19 

3*50 

3*50 

Apatite .. 

0-34 

0*34 

0*34 ‘ 

0*34 

0*34 

Calcite .. 


4*00 

2*70 

4*40 


Water .. 

0-62 

0*52 

2*33 

2*41 

1*24 

Total 

100*35 

99*79 

100-39 

100-19 

100*54 

Classifi- t 
cation | 

1.3.2 4. 

1.3.1.4. 

II-4.3.5. 

11.4.3.5. 

IX. 4(5),4.4 


<IV.) COMPARISON WITH OTHER PERMO-CARBON¬ 
IFEROUS VOLCANICS OF AUSTRALIA. 

(a) General.— The -volcanic series under discussion 
cannot be closely correlated with any similar series in 
Australia, and indeed this is one of the reasons for its 
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interest. However, it may be instructive to compare the 
Silverwood-Lucky Valley flows and tuffs with various other 
occurrences which have some features in common with them. 
It will be noted that where petrological comparisons reveal 
similarities, a consideration of the respective ages shows a 
lack of harmony, and on the other hand where the ages are 
in agreement the petrological characters are essentially 
different. 

(6) The Southern Coalfield of New South Wales .— 
Harper has described a series of lavas and tuffs about 1,000 
feet thick from the Cambewarra-Kiama districts, the age of 
which agrees closely with the Silverwood-Lucky Valley 
Series. “These consist of seven submarine” . . . . 

(followed by) .... “two terrestrial lava flows, 
intercalated with beds of Permo-Carboniferous age consist¬ 
ing mainly of volcanic tuffs.” 3 Of these flows the “B1ow t - 
hole Flow” “was apparently the first manifestation of 
volcanic activity in the shape of lava flows during the 
Upper Marine epoch, within the Southern Coalfield, and it 
is interbedded with tuffs containing marine fossils.” 4 With 
regard to the uppermost “Minmurra Flow,” Harper states 
that “The horizon occupied is about 120 feet above the top 
of the Cambewarra flow or its equivalent boulder horizon,” 5 6 
which marks the upward limit of marine fossils. The 
Berkley Flow is also interbedded with the freshwater 
sediments overlying the Upper Marine. 

This evidence forces on one the conclusion that the 
volcanics of the Southern Coalfield were practically con¬ 
temporaneous with those of the Silverwood-Lucky Valley 
area, but here all resemblance ends. Chemically the two 
groups are essentially different, and this difference is 
reflected in the petrography. Harper describes the 
volcanics of the Southern Coalfield as “a petrographical 
province of Permo-Carboniferous age possessing definite 
chemical characters and notably a high potash content.” 5 
In the series under discussion the alkalies are not high, and 
soda predominates. This marked difference can best be 

3 Harper, L. F., Memoirs Geol. Sur. N.S.W., Geol. No. 7, p. 49. 

4 Harper, L. F., op. cit., p. 307. 

6 Harper, L. F., op. cit., p. 292. 

6 Harper, L. F., op. cit., p. 278. 
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appreciated by comparing analyses representative of the 
rocks of the two areas. The analyses used for the Southern 
Coalfield area are those quoted by Harper on page 284 of 
his memoir. These are eight in number. It will be noticed 
that the highest silica percentage in Harper’s analyses is 
59*64, while the majority of the flows in the Silverwood area 
are rhyolitic, and a typical analysis gives 73*98 percentage 
of silica. However, there is what in the light of modern 
petrogenesis must he considered an even more important 
chemical difference than the divergence in the average 
silica percentages, and that is the amount and proportion 
of the alkalies and lime present. In order to fairly 
illustrate this difference, the three analyses from the Silver- 
wood-Lucky Valley volcanics which hear the closest 
resemblance in silica content to the Southern Coalfield rocks 
are compared with the eight available analyses from the 
latter area. 






Extreme Values of 
Oxides of three 
Analyses from 
Silverwood—Lucky 
Valley. 

Extreme Values of 
Oxides of eight 
Analyses from 
Southern Coalfield. 



Si0 2 




53-34—55-49 

51-07-59.64 

^2^3 




18*63—19*46 

15-18-18-82 

Fe 2 0 3 



• * 

1-72- 3-16 

2-45- 7-30 

FeO 




4*27- 6-65 

2-97 — 5-40 

MgO 




2-75- 5-10 

1-66- 4*09 

CaO 




5-81- 8-75 

3-88- 7*72 

Na.,0 




2*30- 4*11 

3-10- 3*97 

K*0 




0-11- 0*62 

2*75- 5*88 

h 2 o+ .. 




1*03- 2*19 

1*07- 2*89 

TiO a 




1-70- 1-82 

0*42- 1*20 

p 2 o 6 




0-14- 0-21 

0*34- 0*88 


The most striking difference in the two series is seen in 
the values for K 2 0. The large amount of this oxide in the 
Southern Coalfield gives rise to the curious orthoclase- 
basalts and allied types in that area, which are in marked 
contrast with the volcanics with which we are concerned. 

(c) The Brake Area .—The Drake area is of interest in 
the present connection for several reasons. It is the closest 
area which contains late Paleozoic /volcanics comparable 
with those of the Silverwood-Lueky Valley district, being 
mily some 50 miles distant. Lithologically the rocks of the 
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two areas have several points in common, and although the 
voleanics of the two areas appear to he somewhat different 
in age there is a parallelism in the sequence of their lavas. 

The voleanics of the Drake area have been described in 
considerable detail by Andrews. 7 They “are referable to 
two distinct periods—an older, consisting mainly of 
rhyolites, and a younger, mainly of andesites.” These in 
turn are succeeded by the Drake fossiliferous slates and 
luffs, but “the whole, felsites and slates, were shown to 
belong to one great period of sedimentation.” 8 Andrews 
further states that the fossils in the covering slates and tuffs 
“are of marine types and belong to the Lower Marine, 
division of the Permo-Carboniferous period. ” 9 An early 
Permo-Carboniferous age thus seems to be indicated for the 
voleanics of this area. 

The authors have examined specimens of the earlier 
Rhyolite Phase. These, while generally similar to the 
rhyolites of Silverwood-Lucky Valley, differed from them 
in the possession of veins of colloidal silica and in being 
somewhat mineralised (pyrites being fairly common). As 
neither rock analyses nor petrographieal descriptions have 
been published, more detailed comparisons are at present 
impossible. 

(d) The Berseker Ranges , near Rockhampton .— 
Through the courtesy of Mr. C. C. Morton, of the Queens¬ 
land Geological Survey, the authors have had an 
opportunity of studying hand specimens regarded by Mr. 
Morton as typical of the great series of voleanics forming 
an important part of the Berseker Ranges. The rocks are 
closely comparable with those typical of the Silverwood- 
Lucky Valley voleanics. Mr. Morton believes them to he 
partly intrusive and partly volcanic, and states that they 
rest upon and intrude the Rockhampton series of Car¬ 
boniferous age. Further evidence as to age is not forth¬ 
coming, but this close association of the volcanies with the 
Rockhampton series is suggestive of a Late Paleozoic age. 

(e) The Bowen River Coalfield .—On the Bowen River 
Coalfield volcanic agglomerates associated with con- 

7 Andrews, E. C., Min. Res. N.S.W., No. 12, p. 11. 

8 Andrews, E, C., op. cit., p. 9. 

d Andrews, E. C., op. cit., p. 14. 
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glomerates are developed, but these are very low down in 
the series. Dunstan regards them as belonging to the Lower 
Marine division of the Permo-Carboniferous, while Jensen 
believes them to be even older. In addition to these there 
is evidence of volcanic activity in this area in the shape of 
basalts interbedded with the Upper Marine strata. The age 
of these corresponds with that of the voleanics under 
discussion, but very little petrological evidence is available 
for purposes of comparison. 

(/) The Mackenzie River Area .—In the Mackenzie 
River area, also, basalts interbedded with Upper Marine 
strata are known. Andesites, the horizon of which has not 
been definitely established, are found both in this and in the 
Dawson River areas. 

(Y.) BARTH MOVEMENTS AND IGNEOUS 
ACTIVITY. 

The history of the Silverwood area may be briefly 
summarised as follows:—In Middle Devonian times exten¬ 
sive submarine outbursts resulted in the accumulation of a 
great thickness of andesitic tuffaeeous material. This was 
immediately followed by the deposition of material which 
ultimately became a series of banded radiolarian cherts and 
mudstones. Pronounced orogenic movements in Late 
Devonian times (the Kanimbla Epoch of Slissmilch) 
compressed this “Silverwood Series 77 into isoclinal folds 
and elevated the Silverwood district into a land area, which 
it remained throughout the Carboniferous Period. During 
the latter part of this period very considerable igneous 
activity was in progress further to the .south, in the New 
England district, but if the Silverwood area was also the 
scene of such activity there is no evidence of it. At the 
close of the Carboniferous period, and doubtless as the 
result of what in the New England area Sussmilch and 
David have described as the “Hunterian disturbance, 7710 
the Silverwood area was depressed below sea-level, and 
fossiliferous strata equivalent to the Lower Marine of the 
Hunter River district, were deposited. These seem normal 
sediments, for the most part laid down under shallow water, 
and show no signs of violent contemporaneous volcanic 
activity such as that which accompanied .the accumulation 
of sediments of this age in the Drake area some 50 miles to 

10 Proc. Roy. Soc. N.S.W., 1919, p. 2S2. 
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the south. A slight change in sea-level resulted in the 
deposition of freshwater sediments (equivalent to the Greta 
Measures). Following this the area seems to have been 
.subjected to a series of oscillatory movements, with the 
result that while the major portion of the sediments 
deposited are marine in nature (though of very shallow 
water types), there are intercalated with them at least two 
bands of freshwater deposits. The net result of these 
'Oscillations was a gradual change from marine conditions 
to terrestrial conditions, and it was during this change that 
the volcanic activity which is the subject of this paper was 
.manifested; for while a considerable proportion of the lavas 
.and tuff's are found associated with fossiliferous marine 
.strata, the major portion of them shows evidence of having 
been poured out on a land surface. No further marine 
deposits have been laid down in the area from this time to 
the present day. 

At some Lime subsequent to the deposition of the Upper 
Marine sediments and the associated voleanics, and ante¬ 
cedent to the deposition of the Ipswich Series (of Upper 
Triassie age), there were intruded the huge well-known 
.granitic masses of New England and Southern Queensland. 
The representative of this group in the Silverwood area is 
the coarse acid Stanthorpe granite. This might, perhaps, 
be expected to show some evidence of relationship with the 
voleanics, but a comparison of chemical analyses shows 
important points of difference, for whereas the alkalies of 
the Stanthorpe granite are approximately equal, there is in 
the volcanic rocks a normal soda value which predominates 
over an abnormally low value for potash. 

If we go a little further afield, however, we meet, at 
Greymare and elsewhere, with granitic rocks of a somewhat 
earlier phase than the acid Stanthorpe granite, which must 
therefore approximate even more closely in age the Permo- 
Carboniferous voleanics. One of us has endeavoured 11 to 
.show that the late Palaeozoic granitic rocks of Southern 
Queensland can be divided into an earlier “Grey Phase/ 7 
characterised chemically by a marked predominance of soda 
over potash, and a later “Pink Phase/ 7 where the alkalies 
.are approximately equal or have potash in excess of soda. 

Bryan, W. H., Proe. Roy. Soc. QLd., 1922, p. 148. 
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The earlier “Grey Phase” thus seems to be most nearly 
related to the volcanics under discussion, both in point of 
time and in chemical composition. The facts appear, then, 
to warrant the tentative assumption that the Permo- 
Carboniferous voleanics are genetically related to the 
granitic rocks of the “Grey Phase” as exemplified by the 
“Hornblendic, Dioritic, and other basic granites” of New 
England 12 and the “Maryland” and “Greymare” granites 
of the Stanthorpe area. 
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12 Andrews, E. 0,, Records Geol. Sur. N.S.W., vol. viii., part 3, p. 212.. 
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Figure I. 


PLATE IV. 

-Rhyolite from Eight Milo Range, showing flow structures 

Xb 


Figures 2 and 3.—Rhyolites from Rhyolite Range, showing 
spherulitic structures x $. 
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Plate IV. 



Pig. 1. 


Pig. 3. 


Face mine 12fi 














Qt’EE NKTjAND INOCERAMI—WHITEHOUSE. 


127 


The Queensland Inocerami Collected by 
M. Lumholz in 1881. 

By F. W. White house, B.Sc., Foundation Travelling 

Scholar, Department of Geology, University of 

Queensland. 

(Plates V.-VII.) 

(Read before the Royal Society of Queensland , 29th 
October , 1923.) 

Introduction. —The fossils about to be described* 
constitute the collection of Inocerami made by Carl 
Lumholz from Minnie Downs, near Tambo, Queensland, in 
1381, and subsequently deposited in the geological museum 
of the University of Kristiania. Several of the specimens 
were later transferred to the University of Lund. 

I would take this opportunity of expressing my 
gratitude to Professors Kiaer, of Kristiania, and Gronwall, 
of Lund, for their kindness in placing the whole of the 
collection at my disposal. The examination of this material 
was undertaken in connection with a general revision of 
the Queensland Inocerami, the results of which are to be 
published some time later. Owing to the fact that the 
present forms represent a definite collection lodged outside 
Australia, it was deemed advisable to publish the following 
account separately. A redescription of the type of l. 
maximus Lumholz was found necessary since the account 
given by Lundgren 1 contains a very serious error. 

The large specimen which constitutes the type of I. 
maximus was found weathered out from the matrix. The 
other specimens, however, were encased in a block of stand- 
stone which was subsequently sawn in two. The Kristiania 
portion, when it reached me, measured 14 ins. x 7 ins. x 
6 in., and was crowded with large specimens of Inocerami 
with both valves in apposition in nearly every case. By 
permission a large number of these forms were removed 
from the matrix for description in this paper. 

1 B. Lundgren: ££ On an Inoeeramus from Queensland. J ' Bihang. 
till K. Sven. Vet.-akad. Handl , B. II. No. 5, 1885, pp. 3-6, pi. I. 
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Description of the Species. —The specimens examined 
form a related series characterised by (1) very slight 
inequality of the valves, (2) large size, (3) prominent 
pallial line and small sub-circular muscle sears, and (4) 
amazingly thin, relatively smooth shells. The type 
specimen of I. maximus measures 30 cms. along its greatest 
axis, yet its shell was only 1*5 mm. thick. A specimen of 
I. scutulatus attains a height of 10 cms. with a shell of 
0*5 mm. thickness. Muscle sears are a feature extremely 
rarely seen in this genus, so that the presence of a prominent 
scar and pallial line on every specimen in this collection is 
of great interest. 

INOCERAMUS MAXIMUS Lumholz. 

(Pl. VII., tigs. 1, 2a, and 26.) 

1885. Inoeci'amus sp. B. Lundgren, Bihang. till. K. Sven. Vet.-akad. 

Saudi., B. II., pp. 3-6, pl. I. 

1889. I. maximus. C. Lumholz, “Among Cannibals” (London), p. 

367, with text-fig. 

■S p. Chars .—Shell attaining a large size, the outline 
being that of an oblique oval with a slightly curved axis. 
Somewhat inequivalve; very inequilateral, the unibones 
being terminal and the antero-dorsal area very sharply 
truncated. Postero-ventral angle regularly rounded. 
Height approximately equal to length ,* hinge line about one- 
third of the total length. Umbones acute, the left slightly 
more prominent than the right. Axis of growth gradually 
curving concave to the hinge line. Pallia! area very 
marked, roughly parallel to the outline and occupying about 
one-third of the internal surface. Shell substance extremely 
thin. Ornamentation consists of concentric ribs, which are 
not very marked on the superior part of the shell and almost 
disappear on the ventral portion. 

Obs .—The type specimen is a huge shell with the valves 
in apposition. Its dimensions are: Length 24 cms. ,* height 
23 cms.; width (two valves together) 8*5 cms.; hinge-line 
about 7 cms.; thickness of shell substance 1*5 mm. 

This specimen was originally described and figured by 
Lundgren in 1885. 2 Unfortunately in doing so he mistook 

2 Ltmdgren, Bihang , till. K. Sven. Vet-aJcad. Hands B. II., pp. 
3-6, pl. I. 



QUEENSLAND INOCERAMI—WHITEHOUSE. 129 

the antero-dovsal margin for the hinge line, thereby con¬ 
fusing the terms left and right, and posterior and anterior. 
The description is thus very misleading; and the figure 
accompanying it, being orientated according to this error, 
gives a mistaken idea of the shell. It lias therefore been 
necessary to redescribe it here. Lundgren’s figure was of 
the left valve, and should be turned (in an anti-clockwise 
direction) through an angle of 80° for correct orientation. 
The right valve has been figured in this paper. 

No specific name was given in the original description, 
but Lumholz 3 reprinted Lundgren’s plate in his book, and 
labelled it Inoceramus maxim us, which name was adopted 
by Etheridge Jr., 4 and has been retained here. Etheridge 
endeavoured to identify specimens with this species relying 
on Lundgren’s work, but owing to the original mistakes 
referred to above such identifications cannot be maintained. 

INOCERAMUS SCUTULATUS sp. nov. 

(Pl. V„ fig. 1; pi. VI., fig. 1.) 

tip. Chars .—Shell inequilateral with a lozenge-shaped 
outline modified somewhat by the rounding of the angles. 
Height slightly greater than length. Hinge line very short, 
about a quarter length of the shell. Shell expanded almost 
equally on either side of the axis of growth. Umbones 
acute, terminal, and prominent. Pallia! area sae-shaped, 
lunate, occupying about a quarter of the internal surface. 
Shell substance extremely thin, ornamented by concentric 
ribs which are not very prominent. Axis of growth at right 
angles to the hinge line, and with a slight tendency to curve 
towards the posterior. Ligament pits small. 

Ohs .—This species is distinguished by its lozenge¬ 
shaped outline and the sub-equal anterior and posterior 
expansions. 

INOCERAMUS SCUTULATUS var. 

(PI. V., fig. 2; pl. VJ., figs. 2 and 3.) 

There are a number of forms, three of which are figured 
here, which, while differing among themselves, lie on a line 
of variation linking the two species L scut ill at us and I. 


3 Lumholz: “Aw&g Cannibals* 3 (London), p. 367. 

4 R. Etheridge, Jr.: Gaol. Surv. Q’land. Bull, 13, 1901, pp. 24-25. 
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maxim us. The variation (considered, for the sake of 
description, as if proceeding from scuUdalus towards 
maxim us) begins in a rounding of the anterior and posterior 
median angles, thereby destroying the scutulate outline. At, 
the same time the anterior portion of the shell decreases and 
the posterior tends to increase; while the growth oblique to 
the hinge line becomes more marked. 

I have refrained from attaching a definite varietal name 
to cover these forms: for, with the available information, 
and especially considering the lack of knowledge of the 
stratigraphical distribution, I cannot make up my mind 
how to place them. Two methods suggest themselves as- 
being the most probable— 

(1) That these forms linking the two extremes of 
7. scutulatus and 7. mux mins form a variety of 
the same kind as 7. concentricus var. subside at us* 
(which links the two forms 7. concentricus and 
7. sulcatus) ; or 

(2) That the definition of 7. scutulatus should be 
extended to cover forms like pi. VI., tig. 2, and 
7. maximas should similarly be, enlarged to 
include forms such as pi. V., fig. 2, and pi. VI., 
fig. 3. 

Thus until further information is available I prefer to 
leave the intermediate forms in an unnamed variety inter¬ 
mediate between the two species as defined above. 

INOCERAMUS PROCERUS sp. nov. 

(PL VI., fig. 4.) 

Sp. Chars .—Shell oval, erect, inequilateral, slightly 
inequi valve. Height much greater than length (ratio 3 : 2). 
Hinge line about half the length of shell. Umbones 
terminal, acute, very prominent. Anterior portion sharply 
truncate, posterior flattened and sub-alate. Ornamentation 
(in adult specimens) consists of widely separated concentric 
ribs only on the earlier parts of the shell, the later parts 
being smooth. Test very thin. Ligament pits small. 
Pallial area occupying about one-third of the internal 
surface. 


* See H. Woods: “The evolution of Inoceramus in the Cretaceous 
period, ’ ’ QJ.G.S. LXVIII., 1912, p. 4. 



QUEENSLAND 1N0CERAMI—WHITEHOUSE. 


131 


Ohs. —This species is distinguished by its erect habit. 
The hinge line is longer than in either of the two species 
described above. The area within the pallia! line is about 
the same as in L maxim us, but the direction of the axis of 
growth and only slight axial curvature ally it rather to 
/. scutulatus. Probably both this species and I. maximns 
represent off-shoots from I. scutulatus. 

Comparison witi-i other Species. — L scutulatus may 
be closely compared with the short form of I. cnppsi var. 
reachcnsis Eth.° from the Cenomanian of England. Both 
species have the subequal anterior and posterior expansions 
of the valves, and there is a certain scutulate outline, but 
much less pronounced, in the latter variety. It differs from 
the English form in having the umbones more prominent, 
the hinge line shorter, and the concentric ornamentation 
much less pronounced. 

I. maxim us shows a pronounced resemblance to the 
widespread I. labiatus 7 (Sehloth.) (Cenomanian and L. 
Turonian), which is also a large form. The resemblance is 
most apparent in the direction of growth oblique to the 
hinge line (a characteristic feature of 1. labiatus). It 
differs from this form particularly in the more-acute 
umbones and the less-prominent ornamentation. 

EiehwalcP figures a specimen labelled I. mytiloides 
from the Cretaceous of Russia, which very closely resembles 
the original of pi. V., tig. 2, of this paper. (I. mytiloides, 
it is to be noted, is regarded by Woods as a synonym of I. 
labiatus.) Again, the Queensland form differs in the more- 
pronounced umbones and less-prominent ornamentation. 

Woods has shown 0 for the English forms that /. 
labiatus has most probably evolved direct from I. crippsi 
var. reach emis, and it is thus interesting to note that I. 
scutulatus and I. maximns, which are themselves connected 
by intermediate forms, are individually comparable with 

* See H. Woods: 11 Monogr. Cret. LamelJibr (PaLeont. Soc.), 
vol. II., 1911, p. 27S, pi. XLVIII., fig. 5; pi. XLIX., fig. 1. 

7 See Woods, op. tit., pp. 281-284, pi. L. 

8 Eichwald, “Lethsea Rossica” (per. moyenne), pi. XXL, fig. 6. 

"Woods, “The evolution of Inoeeramus in the Cretaceous period/* 

Q.J.G.S. LXVIII., 1912, p. 13. 
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these two English species. I cannot regard the Queensland 
forms as identical with the European species, for all 
specimens show the consistent distinctive features noted 
above. It remains to be seen whether these species will 
show the same strati graphical distribution as the European 
forms. 

Further comparisons are held over until, in a later 
paper, the Queensland Inocerami are treated as a whole. 
But it may be noted that in these particular species I find 
no very close relationships with Indian or New Zealand 
forms. 


These collections return, of course, to the Universities 
of Kristiania and Lund; but plaster casts of the types will 
be brought to Queensland. 
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Plate V. 
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Fig. 1 .—Inocerarmis s'cutulatus Whitehouse. Bight valve of type 
specimen, X « (Kristiania collection). 

Fig. 2 .—Inoceramics seutulatus var. Eight valve of a specimen 
closely approaching L maxiimis, X f (Kristiania 
collection). 
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Plate VI. 



Pig. J .—Inoceramus scuiulatus Whitehouse. Anterior view of PI. V., fig. 1, X !. 

Pigs. 2 and 3 .—Inoceramus scutuJatus var. Two small right valves, X f. Pig. 2 
approaches the normal type of 7. scutulatus. 

Pig. 4 .—Inoceramus procerus, "YVhitehouse. Left valve of type specimen, approx. 
X i. 
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Plate VII. 


Inoceramus maxwnius Lumholz. Fig. 1—Bight valve of type specimen, 
X I (Kristiania collection). Fig. 2—Smaller specimen, X t 
(Lund collection); a, left valve; 1), antero-ventral view. 
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The Composition of the Volatile Oil of 
the Leaf of Daphnandra aromatica 
Bailey. 

By T. 6. H. Jones, B.Se., A.I.C., and Frank Smith, 
B.Sc., F.I.C. 

(Bead before the Royal Society of Queensland, 26th 
November, 1923.) 

Subsequent to the publication of our note (this 
volume, pp. 61-2) on the essential oils from the bark and 
leaves of Daphnandra aromatica-, we received from North 
Queensland through the courtesy of Mr. E. H. F. Swain, 
Director of Forests, a further supply of leaves permitting 
of chemical examination in detail of their volatile oil. 

Contrary to expectation from the cursory examination 
of the small amount of leaf oil (40 ccs.) previously avail¬ 
able, limonene was not found to be present in the lower 
boiling fractions of the oil. 

Tim principal constituents of the oil are da-phelland- 
rene and a sesquiterpene; the other bodies present being 
d-pinene, cineol and a sesquiterpene alcohol together with 
small quantities of an aldehyde (probably iso-valeric or 
eaproie) and a phenolic body. 

In view of the present inexact condition of knowledge 
of the sesquiterpene group and of the scantiness of the data, 
secured, it is not possible to decide whether the sesquiter¬ 
pene and the sesquiterpene alcohol of Daphnandra leaf oil 
are each distinct chemical entities or are identical or not 
with any similar bodies previously described. 

Experimental. —The distillation in steam of 200 lbs., 
of air-dried leaves yielded 400 ccs. or *5 per cent, of a pale- 
yellow oil of agreeable odour possessing the following 
constants:— 4 

T K. Pj 

Specific gravity -ygry *9084 (N) D20 1*4892 (a) D + 23-6; 
Ester value 10, Acetyl value 40. 
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Five ccs. of the oil were extracted in turn with sodium 
bisulphite and with sodium hydroxide solutions. Absorp¬ 
tion to the extent of about 1 per cent, of an aldehydic body 
and *5 per cent, of a phenolic body giving* a greenish colour 
with ferric chloride were recorded. 

On fractionation of 370 ecs. of the oil at 2 mms, 
pressure, using an oil pump with a trap cooled in liquid 
ammonia interposed between the pump and receiver, there 


were collected— 

(1) In ammonia trap .. .. 10 ees. 

(2) Below 50° C.91 ees. 

(3) At 50- 60° O .. .. 46 ecs. 

(4) At 60- 70° C .. .. 15 ccs. 

(5) At 70- 80° C .. .. 20 ees. 

(6) At 80-100° C .. .. 108 ccs. 

(7) At 100-115° G .. .. 25 ccs. 

1 $) At 115-128° C .. .. 40 ccs., 


leaving a small viscous residue, in the distilling flask. 

The presence of cineol was indicated in the lower 
fractions by its odour, and fractions (2), (3), (4), (5), and 
(6) were accordingly extracted several times with 50 per 
cent, resorcin solution. 

The unabsorbed oil in these fractions was then refrac- 
tionated at 21 mms. pressure, and the following fractions 
ultimately collected:— 

(9) Boiling below 65° C. 

15 ccs. Sp. Gr. -861 (N) lv , 0 1466 (a),> + 50 

(10) Boiling at 65°-68 c C. 

60 ccs. Sp. Gr. -8538 (N) D20 14745 (<*)„ + 59 

d-Pinene. —The physical constants as well as the odour 
°f fraction (9) suggested the presence of pinene, although 
the presence of phellandrene was also indicated by the 
nitrosite reaction. It did not, however, yield the nitrosyl 
chloride characteristic of pinene (owing, no doubt, to its 
high degree of optical activity), but the presence of pinene 
was confirmed by oxidation with potassium permanganate 
solution. 

Five ccs. of the oil were shaken with 10 grammes of 
potassium permanganate and 150 ccs. of water and 100 
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grammes of ice until tlie permanganate was completely 
reduced. The liquid was then filtered from, the manganese 
dioxide ancl evaporated to small bulk. Small amounts of 
neutral oxidation products were extracted with ether and 
the liquid then acidified with dilute sulphuric acid and 
again extracted with ether. 

On evaporation of the ether the remaining liquid 
(about 4 ccs.) was identified as pinonic acid by means of its 
semi-earbazone melting at 204° C, and pinene was therefore 
present in the fraction. 

The fraction (1) collected in the ammonia trap also 
•consisted largely of pinene, but the presence of an aldehyde 
was indicated by Schift's Reaction. Attempts were made 
to extract it by means of semi-earbazide hydrochloride, but 
the small amount of material obtained prevented purifica¬ 
tion of the resulting semi-earbazone. The irritating and 
unpleasant odour, however, would suggest identity with 
isovaleric or caproic aldehyde. 

da-Phellandrene. —Fraction (10) consisted largely of 
da-phellandrene. It was identified as such by means of its 
nitrosite prepared in accordance with the method described 
by Smith, Hurst, and Read (J.C.S. Transactions, 1923, 
1657). The resulting nitrosite melted at 120-121° C. 

Cineol. —The oil extracted by the resorcin solution 
(described above) was recovered by distillation in steam, 
and found to consist almost exclusively of cineol. It was 
identified as such by its physical constants Sp. Gr. 9330, 
(N)D 20 1*458, as well as by its characteristic odour. 

Sesquiterpene. —It was evident from analysis that 
fraction (6) consisted largely of a sesquiterpene. It was 
refraetionated and finally redistilled repeatedly (at the 
reduced pressure) over metallic sodium. B.P. 110-111°C 
(4 mms.) 146-148°C (24 mms.). 

(Found C = 87*7%. H — 11*4%. C 15 H 24 requires 

C — 88*2. H=II*8). 

Sp. Gr. ~ -9106 (NJwo 1*5012 (<*)„ + 2*7. 

Molecular refraction 66 (calculated 62*6 for C 15 H 24 ). 
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None of the solid derivatives used to characterise many 
known sesquiterpenes could be prepared. A liquid hydro¬ 
chloride was obtained by passing dry HOI gas into its 
ethereal solution (cooled with ice), and the nitrosyl 
chloride and nitrosite were also apparently liquid. The 
molecular refraction indicated probable di-cyelie character, 
and that it contained two double bonds. 

Treated with a few drops of glacial acetic acid and 
bromine vapour a violet colour was developed, rapidly 
turning deep-blue. 

Sequiterpene Alcohol. —Fraction (8) was a viscid 

15-5 

liquid of a light-green colour. Sp. Gr. yiyg- -9666 (N) im 

about 1-50. Boiling point 170-180° C (24 nuns.). Its 
alcoholic character was demonstrated by its action on 
metallic sodium and reaction with acetic anhydride. 

Summary.— The air-dried leaves of Daphnandra aroma - 
iica yielded on distillation with steam -5 per cent, of a light- 
vellow oil possessing an agreeable aromatic odour, the com¬ 
position of which is indicated as approximately d-pinene 
5-10 per cent., ckx-phellandrene 20-25 per cent., cineol 10-15 
per cent., sesquiterpene 30-40 per cent, sesquiterpene alcohol 
5-10 per cent., with minor aldehydic phenolic and ester 
constituents. 
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Report of Council for 1922. 


To the Members of the Royal Society of Queensland . 

Your Council has pleasure in submitting its Report for the 
year 1922. 

During the year twelve papers were published. With a few 
exceptions, these papers were read before the Society. In 
addition, the following lectures, which were well attended and 
to which the public was invited, were delivered: £ ‘ The Geology 
of Northern Australia,” by Dr. H. I. Jensen; “Kosciusko, the 
Roof of Australia,” Professor II. C. Richards; “The Bucalypts 
of the Brisbane District,” C. T. White; and “Corals*” Professor 

F. Wood-Jones. The last-mentioned lecture was held in conjunc¬ 
tion with the Royal Geographical Society of Queensland. 

The Society is indebted to the University of Queensland for 
providing accommodation for meetings and for housing the 
library. 

We wish to acknowledge the practical assistance afforded 
the Society by the Government of Queensland, who, as in 
previous years, voted £50 towards the Society’s activities. 
Appreciative acknowledgment is also accorded to the Govern¬ 
ment of Papua for a subsidy of £25 towards the printing of 
Mr. C. T. White’s paper on the Flora of Papua and to the 
Walter and Eliza Hall Fund for subsidies towards the publi¬ 
cation of the following papers: “Notes on the Biology of Some 
of the More Common Queensland Muscoid Flies,” by T. H. 
Johnston and 0. W. Tiegs, “New and Known Sarcophagid Flies” 
by T. H. Johnston and 0. W. Tiegs, and “A Synonymic List of 
Some Described Calliphorine Flies” by T. H. Johnston and 

G. H. Hardy. 
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VI 


The membership roll consists of 84 ordinary members, 9 
life members, 10 corresponding members, and 3 associate 
members. During the year 8 new members were elected, and 
one member resigned.. 

With deep regret we record the deaths since last annual 
meeting of two of our members, namely, Dr. A. Sutton, C.B., 
C.M.G., and Mr. J. Johnston. 

Eight meetings of the Council were held during the year. 
The attendance was as follows: IT. J. Priestley (President) 7, 
E. W. Bick 8, W. IT. Bryan 6, W. D. Francis 7, E. IT. Gurney 6, 
T. H. Johnston 3, IT. A. Longman 5, E. 0. Marks 8, IT. C. 
Richards 4, E. II. Swain 4, C. T. "White 7. 

Attention is drawn to the accompanying Statement of 
Receipts and Expenditure, which shows that the Society's funds 
are almost exclusively devoted to printing. 

II. J. PRIESTLEY, President . 
W. D. FRANCIS, Hon. Secretary. 


AUSTRALASIAN ASSOCIATION FOR TIIE 
ADVANCEMENT OF SCIENCE. 

The Society was represented by Professor IT. C. Richards, 
D.Se., at the meeting of the Australasian Association for the 
Advancement of Science held at Wellington from 10th to 18th 
January, 1923. In the report which Professor Richards 
submitted to the Council, it is stated that it was decided to< have 
the next meeting of the Association at Adelaide in August, 
1924. 

CORRIGENDUM. 

On page 2, Proceedings of this Society for 1922 (Vol. 
XXXIV.), in paragraph referring to the death of Dr. J. Shirley, 
T2th line from bottom of page, for “5th March” read “4th 
April.” 
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Abstract of Proceedings, 26th March, 1923. 

The Annual Meeting of the Society was held in the 
Geology Lecture Theatre of the University at 8 p.m. on 
Monday, 26th March, 1923. 

His Excellency Sir Matthew Nathan, P.C., G.C.M.G., 
Patron of the Society, presided. 

The minutes of the previous Annual Meeting were 
confirmed. 

Drs. E. W. Cliento and S. Pancourt McDonald were 
unanimously elected as Ordinary Members. 

Archbishop Duhig, Professor E. J. Goddard, B.A.,. 
D.Se., Professor J. P. Lowson, M.A., M.D., G. P. Dixon, 
C.B.E., M.B., Ch.M., J. G. Hamlin, M.Se., Mrs. Hamlin, 
M.A., Miss Barker, B.A., were proposed as Ordinary 
Members, and J. H. Simmonds, B.Sc., and P. G. Holdaway, 
B.Sc., were proposed as Associates. 

On the motion of Prof. Richards, seconded by Mr. 
Longman, the Annual Report of the Council and the 
Statement of Receipts and Expenditure were adopted. 

The following officers were elected for 1923:— 

President: Dr. E. 0. Marks, M.D., B.A., B.E. 

Vice-Presidents: Prof. H. J. Priestley, M.A. (ex- 
officio) ; W. H. Bryan, M.Se. 

Patron: His Excellency Sir Matthew Nathan, P.C.,. 
G.C.M.G. 

Hon. Secretary: W. D. Francis. 

Hon. Treasurer: E. W. Bick. 

Hon . Editor: IT. A. Longman, F.L.S. 

Hon. Librarian: W. PI. Bryan, M.Se. 

Hon. Auditor: Prof. H. J. Priestley, M.A. 

Members of Council: E. H. Gurney, Professor H. 0.. 
Richards, E. H. Swain, R. A. Wearne. B .A.,„ 
and C. T. White, F.L.S. 

The retiring President, Prof. H. J. Priestley, M.A., 
delivered his presidential address entitled, “On the 
Development of Scientific Thought. M 

A cordial vote of thanks to His Excellency the 
Governor was carried by acclamation. 
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Abstract of Proceedings, 30th April, 1923. 

The Ordinary Monthly Meeting of the Society was 
held in the Geology Lecture Theatre of the University at 
S p.m. on Monday, 30th April, 1923. 

The President, Dr. E. 0. Marks, M.D., B.A., B.E., in 
the chair. 

The minutes of the previous Monthly Meeting were 
read and confirmed. 

Drs. J. Lockhart Gibson, T. W. H. Mathewson, and 
E. N. Merrington, Rev. C. H. Massey, and Mrs. E. Lumlev 
Hill were nominated for ordinary membership. 

Archbishop Duhig, Professor E. J. Goddard, B.A., 
D.Se., Professor J. P. Lowson, M.A., M.D., G. P. Dixon, 
C.B.E., M.B., Ch.M., J. G. Hamlin, M.Sc., Mrs. Hamlin, 
M.A., Miss Barker, B.A., were elected as Ordinary Members, 
and J. II. Simmonds, B.Se., and F. G. Holdaway, B.Se., 
were elected as Associates. 

In making an exhibit of specimens, drawings, and 
slides of Queensland fossil insects, Mr. B. Dunstan gave a 
general account of the insect-bearing beds of Denmark Hill, 
Ipswich District. These beds were discovered by Mr. J. H. 
Simmonds when looking for fossil plants. Many years 
afterwards they were carefully investigated by officers of 
the Queensland Geological Survey. Illustrations of very 
old types of the dragon-fly, mantis, locust, lacewing, cock¬ 
roach, bug, jassid, and beetle were screened. One slide 
showed a restoration of Ipsvicia Jonesi, a giant jassid, 
named after the Minister for Mines. This restoration was 
made possible by the recent discovery of an almost perfect 
specimen. The insect quarry at Ipswich has yielded about 
120 new species of fossil insects, and no doubt others will 
be unearthed as the investigation proceeds. 

Mr. W. H. Bryan, M.Sc., communicated a paper by 
Dr, R. J. Tillyard, M.A., D.Se., F.E.S., entitled “On a 
Tertiary Fossil Insect Wing from Queensland.” The paper 
describes a new insect discovered by Mr. Bryan in the 
Tertiary beds at Redbank Plains, near Goodna. One other 
fossil insect wing (Euporismites balli) has been found in 
the same deposits, and described by Dr. Tillyard, while 
numerous fossil fish and dicotyledonous plants have been 
found on the same horizon. The new insect wing has been 
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named Scohjpopitcs bryani, n.g. et sp., the generic name 
indicating its close affinity to the recent Australian germs. 
Scolypopa, the common passion-vine hopper of Eastern 
Australia, to which it is probably directly ancestral, and the 
specific name being a dedication to its discoverer. Prof. 
Richards, Mr. Tryon, Prof. Goddard, Dr. A. J. Turner, and 
Mr. Bryan took part in the discussion on the paper and 
Mr. Dunstan’s exhibits. 

Mr. G. IT. Hardy read a paper by Prof. T. IT. Johnston 
and himself, entitled ‘‘Observations Regarding the Life 
Cycle of Certain Australian Blowflies,” and gave an account 
of some of the work he was engaged upon as a Walter and 
Eliza Hall Fellow. The work of the Fellowship consisted 
chiefly of experimental investigation of the biology of blow¬ 
flies. It had been discovered that a batch of these flies bred 
under uniform conditions varied greatly in the period of 
the life cycle, particularly in the prepupal stage, and it was 
pointed out that ehaleid wasps with suitable habits in other 
parts of the world might be introduced into Australia to* 
supplement those already preying upon the sheep maggot 
flies here. 


Abstract of Proceedings, 28th May, 1923. 

The Ordinary Monthly Meeting of the Society was 
held in the Geology Lecture Theatre of the University at 
8 p.m. on Monday, 28th May, 1923. 

The President, Dr. E. 0. Marks, M.D., B.A., B.E., in 
the chair. 

The minutes of the previous Monthly Meeting were 
read and confirmed. 

J. Lockhart Gibson, M.D., T. IT. R. Mathewson, M.B.,. 
Ch.B., E. N. Merrington, Ph.D., Mrs. E. Lumlev TIill, and 
Rev. C. H. Massey were elected as Ordinary Members. 

A paper by Mr. John C. Hamlin, M.Sc., entitled “New 
Cactus Bugs of the Genus Chelinidea (Hemiptera)was 
tabled and taken as read. Two new species and one new 
variety are described in the paper. These insects were 
collected by the author in North America for the purpose 
of endeavouring to control prickly-pear in Australia by 
biological agencies- 
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A paper by Dr. T. L. Bancroft entitled £ 4 Some 
Further Observations on the Dawson River Barramundi: 
Scleropages leichhardtii/’ w r as communicated by the Hon. 
Secretary. The author concludes that the following facts 
have been ascertained:—Barramundi carries the spawn in 
its mouth; October is the spawning season; fish when 
meshed, eject the spawn; sexually mature fish are not 
meshed in a net of 3-ineh mesh; fish secured in the bunt 
of a drag-net would retain the ova and young fish in their 
mouths. 

Mr. W. If. Brvan, M.Sc., read a paper entitled ££ An 
Unusual Tourmaline-albite Rock from Enoggera, Queens¬ 
land.” This curious rock, found by Mr. Bryan near the 
contact of the Enoggera granite with the Brisbane schist, 
is composed entirely of tourmaline and albite. It shows 
a pronounced schistose structure. The only other rock of 
the same constitution previously described is found in 
Cornwall, England. 

The President exhibited specimens of carbonaceous 
earth found at Samford where a bush fire had ignited it. 
The earth continued to burn for some week afterwards, 
and deposited a substance with the appearance of baked 
clay. 

The President, Messrs. F. Bennett, R. A. AVearne, and 
W. H. Bryan took part in the discussion on the papers. 


Abstract of Proceedings, 27th June, 1923. 

The Ordinary Monthly Meeting of the Ro 3 ~al Society 
of Queensland was held in the Geology Lecture Theatre of 
the University at 8 p.m. on Wednesday, 27th June, 1923. 

The President, Dr. E. 0. Marks, B.A., B.E., M.D., 
who was in the chair, announced that His Excellency, Sir 
Matthew Nathan, had expressed his regret at being unable 
.to attend through indisposition. 

The minutes of the previous monthly meeting were 
read and confirmed. 

A paper by T. G. Jones, B.Se., A.I.C., and F. B. Smith. 
B.Sc., F.I.C., entitled, ‘'Notes on the Essential Oil of 
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Daphnandra aromatica /’ was tabled and taken as read. 
Chiefly the oil of the bark, which contains 95 per cent, of 
safrol, is dealt with. 

Mr. H. A. Longman, F.L.S., delivered a lecture 
entitled, “Australian Marsupials/ 7 illustrating his remarks 
with specimens and lantern slides. Although species of 
large macropods were at present so numerous as to be pests 
in many Western districts, a plea was made for fenced 
inland reserves—including one by the main railway—for 
their special protection. The lecturer stated that the fossil 
marsupial fauna was even more characteristically 
Australian than that of to-day, and the evolution of the 
group had largely taken place here. He thought that fossil 
evidence would one day be forthcoming for the northern 
origin of remote ancestors. 

A vote of thanks was accorded the lecturer on the 
motion of Dr. J. V. Duhig, seconded by Mr. R. A. Wearne. 
Mr. H. Tryon and Mr. Donald Gunn (a visitor) took part 
in the discussion. 

The Ordinary Monthly Meeting of the Society will be 
held in the Geology Lecture Theatre of the University at 
8 p.m. on Tuesday, 24th July. 


Abstract of Proceedings, 24th July, 1923. 

The Ordinary Monthly Meeting of the Society was 
held in the Geology Lecture Theatre of the University 
at 8 p.m. on Tuesday, 24th July, 1923. 

The President, Dr. E. 0. Marks, B.A., B.E., M.D., in 
the chair. 

. The minutes;of the previous monthly meeting were 
read and confirmed. 

Mr. F. B. Guthrie, F.I.C., was nominated for 
Ordinary Membership. 

The Council’s appointment of Prof. E. J. Goddard, 
B.A., DvSc^ as Hon. Librarian was ratified on the motion 
of ASr. %}o^, seconded by Prof. Richards. 
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On tlie motion of Prof. Richards, seconded by Mr. 
Longman, the Society’s appreciation was accorded Mr. 
W. II. Bryan, M.Sc. (Vice-President), for his work as 
Hon. Librarian. 

Mr. II. A. Longman, P.L.S., exhibited two skins of 
j)ouch embryos of the grey kangaroo ( Macro-pus gigan- 
teus ), which had been taken from one mother by Mr, H. 
S. Smith of Morven, and sent to the Queensland Museum. 
One skin was quite naked, whilst the other was consider¬ 
ably larger and thinly haired. Although it was just 
possible that the kangaroo may have acted as foster mother 
to the larger pouch embryo, it seemed probable that this 
was a case of supplementary twins, such as that recorded 
in the Proceedings of the Zoological Society, 1912, page 
234. 

Mr. C. T. White, F.L.S., read a paper, by himself 
and W. D. Francis, entitled ‘ 4 Contributions to the Queens¬ 
land Flora, Part II.” One new genus ( Placospermum , 
Nat. Order Proteaceae) and nine new species are described. 
The new species are Calophyllum touriga, Aglaia ferru - 
ginea , Eugenia macrohila , Eugenia Petriei, Ardisia bifaria, 
Cryptocarya foveolata, Cryptocarya pleurosperma, Placos - 
permum coriaceum and Croton densevestitum . Sixteen 
species are recorded for the State for the first time. Mr. 
Longman discussed the paper. 

In communicating his paper entitled, “Notes on the 
Physiography of Eastern New Guinea and Surrounding 
Island Groups,” Rev. C. H. Massey delivered a lecture on 
the subject. He described the geological features of the 
Rabaul Harbour and the country within a 20-mile radius. 
The recent volcanic disturbances in that area were referred 
to, and the lecturer correlated the predominant mountain 
ranges of Eastern New Guinea and New Britain with the 
ocean basins of the South-Western Pacific. 

A vote of thanks was accorded the lecturer on the 
motion of Prof. Richards, seconded by Mr. W. H: Bryan, 
and supported by the President and Mr. L. C. Ball. 


Owing to the absence of a large number of the active 
members of the Society, the August Monthly Meeting was 
not held. 


R.8.—L. 
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Abstract of Proceedings, 24th September, 1923. 

The Ordinary Monthly Meeting of the Society was. 
held in the Geology Lecture Theatre of the University 
at 8 p.m. on Monday, 24th September, 1923. 

The President, Dr. E. 0. Marks, B.A., B.E., M.D., in 
the chair. 

The minutes of the previous Monthly Meeting were 
read and confirmed. 

Dr. F. W. S. Cumbrae-Stewart, B.A., Prof. T. Parnell, 
M.A., and Mr. T. W. Iieney were nominated for member¬ 
ship 

Mr. F. B. Guthrie, F.I.C., was unanimously elected as. 
an ordinary member. 

Specimens of the Quetta “meteorite” were exhibited 
on behalf of Prof. Skertehly. The exhibit was commented 
upon by Prof. Richards. 

Prof. H. C. Richards, D.Se., read a paper by himself 
and Mr. W. H. Bryan, M.Sc., entitled 4 4 Permo-Carboni¬ 
ferous Volcanic Activity in Southern Queensland. ’ ? A 
series of lavas and tuffs met with in the Silverwood-Lucky 
Valley area are dealt with in the paper. These rocks, on 
account of their resistance to weathering, are the- 
dominating topographic forms in their immediate locality,, 
and in some cases act as important divides. One outcrop- 
measured 4,250 ft. in minimum thickness, and the authors 
have reasons for assuming that the total thickness is much 
greater. Both the flows and the associated pyroclastic 
rocks are for the most part of an acid nature, and many 
beautiful examples of spheroidal and fluidal rhyolites were 
observed. More basic volcanies are represented in the- 
upper part of the series, but in smaller amount. 

A vote of thanks was accorded the authors on the 
motion of Mr. L. C. Ball, B.E., seconded by Dr. H. L 
Jensen, and supported by Mr. Gurney and the President. 


Abstrac't of Proceedings, 29th October, 1923. 

Ordinary Monthly Meeting of the Society was 
held in the Geology Lecture Theatre of the University at 
8 p.m. on Monday, 29th October, 1923. 



ABSTRACT OF PROCEEDINGS. 


XV 


The President, Dr. E. 0. Marks, B.A., B.E., M.D., in 
the chair. 

The minutes of the previous monthly meeting were 
read and confirmed. 

Dr. Cumbrae-Stewart, Mr. T. W r . Heney, and Professor 
T. Parnell, M.A., were unanimously elected as ordinary 
members. 

Mr. W. B. Alexander, M.A., exhibited pellets produced 
by the Boobook Owl, “Laughing Jackass/ 5 "Wedge-tailed 
Eagle, and Australian Crow collected by him in the Bock- 
hampton district. lie stated that though it had long been 
known that owls ejected from the mouth pellets of bones 
and fur, it had only recently been discovered that some 
Australian Kingfishers had a similar habit, and it had not 
hitherto been known that eagles and crows produced 
pellets. Those of the crow exhibited were of special 
interest because they contained numerous seeds of prickly- 
pear, thus indicating conclusively that these birds spread 
that plant. 

Professor E. J. Goddard, B.A., D.Sc., exhibited speci¬ 
mens of' Peripatiis capensis, which, he explained, was the 
classic subject wrnrked upon by Professor Sedgwick. It is 
the finest species of the genus and is distributed in the 
West Indies, Brazil, South Africa, India, East Indies, 
Australia, and New Zealand. Like so many other forms 
of the Southern hemisphere it is a primitive type, and its 
distribution has been much abused by zoogeographers. 

The President exhibited specimens of hollow cal¬ 
careous nodules containing drusy cavities, which were 
found in sandstone near Ipswich, and a cylindrical stone 
implement of unusual shape, which had been ploughed up 
near Taroom, and sent in by Mr. A. H. Blackman. This 
would be placed in the Queensland Museum. 

Mr. W. H. Bryan, M.Sc., communicated a paper 
entitled, “The Queensland Inocerami, collected by Lum- 
holz in 1881/ 5 by E. W. W 7 hitehouse, B.Sc., Foundation 
Travelling Scholar, Department of Geology, University of 
Queensland. In the paper the author describes the results 
of his re-examination of the Inocerami which were collected 
by Lumholz from Minnie Downs, near Tambo, in 1881, 
and subsequently deposited in the University of Kristiania. 
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The examination of this material was undertaken in 
connection with a general revision of the Queensland 
Inoeerami. The author redescribes the type of L maximus 
Lumholz, describes two new species, 1. scutulatus and I. 
procerus , and compares these with European and other 
species. Professor Richards commented upon the paper. 

Dr. A. Jefferis Turner, M.D., opened a discussion on 
the origin of the Australian Fauna. Professors Goddard 
and Richards, and Messrs. Longman, Bryan, Alexander, 
Bennett, and Hardy took part in the discussion. 

Two public lectures by Professor J. Cossar Ewart, 
F.R.S., of the Edinburgh University, were held under the 
auspices of the Society. One, entitled “The History of 
Feathers and the Breeding of King Penguins,' 7 was held 
on 17th October. His Excellency Sir Matthew Nathan, 
P.C., G.C.M.G., presided. A vote of thanks was accorded 
the lecturer on the motion of Dr. J. Lockhart Gibson, 
M.D., seconded by Mr. W. B. Alexander, M.A. The 
other, entitled “The Scientific Breeding of Sheep, 77 was 
held on 18th October. The Premier of Queensland, the 
Hon. E. G. Theodore, presided. A vote of thanks was 
accorded the lecturer on the motion of Mr. A. H. Whit- 
tingham, seconded by Professor Goddard, B.A., D.Se. 


Abstract of Proceedings, 24th November, 1923. 

The Ordinary Monthly Meeting of the Society was 
held in the Geology Lecture Theatre of the University at 
8 p.m. on Monday, 24th November, 1923. 

The President, Dr. E. 0. Marks, B.A., B.E., M.D., in 
the chair. 

The minutes of the previous Monthly Meeting were 
read and confirmed. 

T. G. H. Jones, B.Sc, A.I.C., and P. C. Tibbits were 
nominated for membership. 

The President announced that as the result of a 
deputation to the Premier, the Hon. E. G. Theodore, the 
Government had consented to subsidise the Society to the 
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extent of £ for £ of the amount expended in printing* up 
to £150 per annum. The deputation consisted of Professors 
Richards and Goddard and himself. 

Mr. H. A. Longman, F.L.S., exhibited a sub-fossil 
aboriginal mandible, dredged with sand and gravel from the 
Brisbane River near Indooroopilly Bridge and presented to* 
the Queensland Museum by Dr. E. S. Jackson, which was 
within the range of variation of present-day specimens. 
He also exhibited a young Tier opus polio ce phalli s (head 
and body 155 mm. in length), which was attached to its 
mother when shot during flight. 

Mr. B. Dunstan, Chief Government Geologist, 
delivered a lecture entitled 4 ‘Some New Ideas on the 
Artesian System/ 7 His remarks were illustrated by a 
series of coloured lantern slides. Messrs. Tibbits, Prof. 
Richards, J. B. Henderson, Prof. Goddard, and the Presi¬ 
dent took part in the discussion on the subject. 

A paper by T. G. Jones, B.Sc., and P. B. Smith, B.Sc., 
entitled “The Composition of the Volatile Oil of the Leaf 
of Daphnanclra aromatica was tabled and taken as read. 
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